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Profit for you 


in this attractively packaged modern Vacuum Valve 


AS. P. MARSH & COMPANY presents 

a new Air and Vacuum Valve of ad- 
vanced design, packaged in individual 
boxes in an attractive display container. 
This Marsh System Unit is readily adapt- 
able for modernizing one pipe heating 
systems in thousands of one and two 
family homes, apartment buildings, small 


offices and other structures. Its remark- 
able contribution to efficiency and econ- 
omy offers an unusual opportunity for 
profitable merchandising to both the 
jobber and retailer of heating supplies. 

A further announcement of the Marsh 
Air and Vacuum Valve appears on the 
last page of this magazine. 


jas. PP MARSH aco. 


(Division of Commercial Instrument Corporation) 


Home Office: 2075 Southport Avenue, Chicago, Illinois 
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McQuay Unit Heater, containing 
the seamless, all-copper heating 
element. Used in all types of build- 
ings for quick, continuously circu- 
lating heat. 





































McQuay Cabinet Type Radiator, 
containing the seamless, all- 
copper heating element. 





McQuay Concealed Type Ra- 
diator, containing the seamless, 
all-copper heating element. 
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which means that 


QUAY 


Modern 


RADIATORS 


GIVE LASTING SERVICE . . . Regardless of size, 
each McQuay heating element is one, indivisible, 
seamless unit of copper. Seamless copper tubes welded 
by a special process into extra heavy copper headers 
provide equal expansion and contraction, eliminating 
the possible leakage and corrosion that occur when 
tubes and headers are of different metals . . . Copper 
fins provide extra heating surface that transfers warm 
air with maximum efficiency out into the room in one- 
fifth the time required by cast-iron radiation. This 
rugged construction and heating efficiency is proved 
by factory tests of 125 lbs. hydrostatic and 75 Ibs. 
steam pressure. 


McQuay all-copper elements are enclosed in 
beautiful cabinets of sturdy, rustless copper alloy 
steel, designed and built to match the particular type 
of construction and decoration of the building in- 
terior: concealed type radiators that fit snugly flush 
with the wall under windows, bookcases, etc. . . . 
cabinet type radiators used where flush-with-the-wall 
types are not adaptable. The same all-copper ele- 
ment is employed in McQuay Unit heaters, used in 
warehouses, garages, and similar buildings where a 
quick, continuous circulation of warm air is necessary. 





MeQ@Q@UAY RADIATOR CORPORATION 


General Offices: 1600 BROADWAY, N. E., MINNEAPOLIS, MINN. 
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With sixty years experience building steel 
heating boilers Kewanee has developed the 
most complete line; to carry every size radia- 
tion load; in any kind of building operation. 


The Kewanee Type ‘‘C’’ helps to round out 
that line. There is a clearly defined demand 
it fits to perfection. 





mcaceqaas| [he Crown Sheet is Corrugated 
and “Right-Side-Up” 


from one fuel to another 
presents no complications. 
The corrugated Crown Sheet provides a greater 
area of heating surface directly in contact with 
the most intense heat in the firebox. This insures 
more complete absorption of the heat by the 
water in the boiler, and very quick steaming. 


The corrugations also add strength and take 
care of expansion and contraction due to varia- 
tions of temperatures in the firebox. 


Being ‘‘Right-Side-Up”’ there are no pockets 
in which soot, mud or sediment can collect— 
such residue naturally falling to the bottom 
where it is easily washed out. This design also 
adds height to the combustion chamber—an 
essential of complete fuel-saving fuel burning. 














Tapped for Excelso-Water Heater. 
Catalog No. 84 has all the details. 


KEWANEE, BoILER CORPORATION 


division of American Radiator and Standard Sanitary Corporation 
KEWANEE, ILLINOIS Branches in Principal Cities 


MEMBER OF STEEL HEATING BOILER INSTITUTE 





‘ 
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we have improved it £ 


When we say that the McDonnell No. 
28 Self-Cleaning Rotary Valve Duplex 
Feeder is the finest and most depend- 
able boiler feeder ever built, we be- 
lieve that we merely repeat the story 
that the feeder itself has written into 
the performance records of America’s 
boiler room. 


To all intents and purposes the No. 28 
Feeder could have maintained its 
leadership and kept right on adding to 
its record of flawless performance... 


. . - Yet we have improved it! 








if 


We have reached out for the most modern 
advances in metallurgy — have replaced the 
excellent Monel and bronze valves with still 
better stainless steel valves of exactly the 
same quality that is used in finest surgical 
instruments. We have also added ingeniously 
designed improvements and refinements 
wherever possible. 


You who have specified this feeder with so 
much confidence in the past, can specify it 
with even greater confidence now. There is 
only one self-cleaning Duplex feeder with 
dependable rotary valves, adjustable water 
levels and adjustable differential between 
valve openings. It is the McDonnell No. 28.* 


Ask for facts about this feeder and the com- 
plete line of feeders, also for a copy of our 
new Service Recommendation Chart which 
is just off the press. 


*The McDonnell No. 29 Self-Cleaning Single 
Valve Feeder is identical in construction with 
the No. 28—the only difference is that there 
is no overflow valve on the No: 29. 


MCDONNELL & MILLER 
1314 Wrigley Bldg., Chicago 
Eastern Office: Grand Central Terminal, New York, N. Y. 


The Improved 


M¢ DONNELL 


SELF-CLEANING DUPLEX 


Feeder 


"Doing one thing well”— and ever better 
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Sell the E C 


ECONOMY is about the best introduction to a 
sales talk there is these days. Sell ECONOMY 


























People are apt to think of modernizing in terms M @] d A r n ' y A i Nn g 
of better valves, an oil burner, or thermostatic 

realized as long as the WY 

boiler is inefficient. 

absorb all the heat needed 

without costly waste—will 


through MODERNIZING. Explain that real econ- 

temperature control. Explain that valuable as 

An efficient boiler — one H € a t n Sg 
save enough fuel to pay for 


omy and real modernizing begin with the boiler. 
these things are, their greatest good can never be 
with enough Fire Surface to 
itself in three to five years. 


BOILERS & RADIATORS 


Used in fine homes and hraldings since 1860 
} 


on And pay a dividend every 
The H. B. Smith Boilers for steam, 


hot water and vapor heating; year afterward for alifetime. 


radiators; and hot water supply 


boilers; for every type and size The New Smith “16” has more 
of private home, office building, 


i r than any other 
factory and public building. Fire Su face Ly 


boiler made of the same grate 
area. It now gives small-to- 
medium size houses the same welcome heating 
comfort and economy that the larger Smith boil- 
ers, the Mills “24”, “34”, and “44”, have given 
large houses and mansions for over fifty years. 


Send for free copies of our two books, “The 
New Smith ‘16’” and “Does It Pay to Install 
an Oil Burner?” They may help you close 
some sales. Address, The H. B. Smith Co., 
Dept. J-4, Westfield, Mass. 


SALES OFFICES AND WAREHOUSES: 
NEW YORK: 10 East 41st St. 
PHILADELPHIA: 2209 Chestnut St. 
BOSTON: 640 Main St., Cambridge 
CLEVELAND WESTFIELD, MASS. 
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This Grinnell (light 
weight) Welded 
Steel Bracket is de- 
signed to support 
pipe lines up toand 
including 6-in. All 
sizes of this light 
bracket are designed 
fora maximum load 
of 750 pounds. 


Three sizes or the 
rugged UFS— Uni- 
versal Forged Steel 
—I-Beam Clamp 
Hangers carry pipe 
from % inch to 24 
inch, and fit flanges 
of all standard I- 
Beams up to 24 
inches in size. 








VENTILATING 


There 1s a 


rinnell 


for every 


onstruc 


Real money saving on installation cost in- 
variably comes from the use of Grinnell 


adjustable pipe hangers. 


No temporary support of a section is 


needed while leveling a pipe line. 


Specials for a job, no matter where or 
how made, are wastefully expensive. You 
cannot meet a condition where some type of 
Grinnell hanger is not better than a special. 


Vertical adjustment is always easy. 


Grinnell forged I-Beam clamp hangers 
(universal) fit any size of beam and are ver- 


tically adjustable. Send for catalog. 


Grinnell (heavy weight) Welded Steel Brackets are de- 
signed to support a load of 3,000 pounds, yet are light 
in weight as compared with the usual cast iron bracket. 

The Adjustable Pipe Stand shown with the Bracket 
isadjustableasto height by simply adjusting bolts on 
the roll stand. Lateral adjustment or movement Is also 
possible with this Adjustable Pipe Stand. 


GRINNELL 
COMPANY 


Executive Offices: Providence, R. I. 
Branches in all Principal Cities 
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Hanger 


tion Need 


Grinnell Adjustable Swivel Hangers 
lock themselves at the level where 
they are set. They are self-locking 
and they stay locked. 





A book you will use 


You will find the Grinnell Pipe 
_Hanger Catalog No. 5 valuable to 
you for its mechanical drawings 
and ready reference tables covering 
pipe hangers, pipe supports and 
allied devices. 

Write for your copy. Address 
Grinnell Company, 208 West 
Exchange Street, Providence, R.I. 

Specify GRINNELL pipe 


hangers and supports. 





This is a specimen of the Grinnell 
— Swivel Ring — Stand- 
ard Type. 




















Whiting Model-C Stoker 





Joseph Harrington, Engineer 










Installed at Rockford, lowa 
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The ash-pit of the Whiting Stoker is in the REAR 


IOWA COAL 


Burns very well in the 
Whiting Stoker. We recently 
made a special test with this 
coal. Write for the folder 
describing this test. 





Joseph Harrington Co., Subsidiary 


WHITING CORPORATION 


15695 Lathrop Avenue, Harvey (Chicago Suburb) Illinois 


Heavy Ash Coals 


Burn Excellently in the 


Whiting Stoker 


Coat, entering the front of the Whiting Stoker 
firebed, completely burns as it is moved horizontally 
across the burning area and clean ash falls off the rear , 
of the grates into the pit. 


Ash does not begin to collect until the burning coal 
has moved halfway across the grate area. 


With the draft coming from below the firebed, the 
bottom-side of the firebed burns first and the ash remains 
at the bottom, being merely shoved along. Near the 
rear of the firebed where the ash is heavy the burning is 
less, and fusion is improbable and harmless. 


So the ash is always under or back of the fire in the 
Whiting Stoker—just where it can least interfere with’ 
the burning of the coal. No shake-downs, no clinkers, 
always a continuous coal-to-ash progression through the 
firebed. ‘‘Progressive Combustion”’ we call it. 


Learn how “Progressive Combustion” of the Whiting 
Stoker eliminates all ash trouble, even for the coals of 
highest ash content. Write us a short letter, telling us 
the size and use of your boilers, and we’ll send you the 
‘‘whole story.”’ 


WHITING STOKER 


(Patented) 
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Stanwood Boilers 


HAT?S the advantage of specifying a 

Stanwood—you’re sure of its meeting 
every requirement, whether it be instal- 
lation or performance. 


7 The Steel Welded boiler, for instance, is’ 
built low to the ground—a six foot man can 
look over the top of the No. 148. Where 
headroom makes a difference, the few 
inches saved by Stanwood can be the decid- 
ing factor. At first sight this may bea “little 
thing,” but on more than one occasion it 


has meant saving many dollars’ worth of 
excavating. 





Performance is yet another consideration. 

Theory is one thing and actual service 

another. Wherever installations of the | 
Welded Boiler have been made, reports | 
have come in that it lives up to—and even | 
surpasses—every claim for it. This is, and 
can be, the only proof of any boiler’s value 














STEEL WELDED BOILER —honest declarations from those who have 

Conditions set up by modern building methods demand witnessed its service. Stanwood owners 
a peeing Setter Kee gmne -— pole. ba perp are always willing to answer inquiries. 
a boiler. All ‘aaeene ona joints are electrically welded Their names will be sent upon request. 

into one solid leak-proof unit — double welded in all 


places where strain might occur. The compact nature 
of this boiler, plus the exclusive 


features and interesting prices, are | 
good reasons for asking us to send 
Bulletin No. 100. 
For Coal, Oil or 
Ga Furnished for 











as smokeless or 
direct draft operation; or 


| Ses" (Smokeless B OILERS | 2225". 


logues as checked below. 
Also Stanwood Steel “ge EE ET EOOERE E Ee PET 


} | Riveted Smokeless eS ot eed 
N y Boilers and Horizon- : ; 
tal Return Tubular City Shee sstcasecsenens GI i caidiicms 
Boilers. ( ) Welded ( ) Steel Riveted ( ) H.R.T. 









































10 HEATING AND VENTILATING November, 1930 


Give your customers 
this MODERN heating service 


... and your profits will grow fast 


Your customers expect you to give them the 
most MODERN and efficient type of heating 
plant it is possible to install. Can you, there- 
fore, afford to disregard the overwhelming 
public preference for Silent Automatic, the 
noiseless oil burner that leads the world in sales? 


“Silent” has been installed in thousands of 


i He /// 
heating systems of every type... steam, hot 2 7 Spleen 
water, vapor and warm air...and every £ EZ yy), YY 
“Silent” owner is a satisfied owner. Nobody 2 Mn Ly Yj 
is better equipped than you...a heating § — | 


specialist ...to cash in on this universal 
“owner satisfaction”. Every job you ever 
have installed or ever will install is the right 
place for a “Silent”. 


Don’t do half a job. Complete every job with 
a Silent Automatic oil burner . . . pocket two 
profits on every job and boost your total 


profits to the point you’ve always wanted to For Warm Air, Steam and 
reach. Mail the coupon .. . today. Hot Water Heating Systems 














Name. 





THE NOISELESS OIL BURNER 
(359) 


SILENT AUTOMATIC CORPORATION —Old or New Homes 
12001 East Jefferson Ave. Detroit, Mich. 
Cc oO U P oO N 
SILENT AUTOMATIC CORPORATION S ILE TOMAITIE 
Tell me right away how Silent Automatic is sure to help me 
boost my profits. YZ, 





Company. 





Addresa 





City State. Made by the World’s Largest Producer of Domestic Oil Burners 
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ont you let us prove this statement? 






“Whatever may be your insulation needs—they will 
best be served by the use of Mineral Felt Products.” 


AR Zceef 





PRESIDENT—The Mineral Felt Insulating Co. 


Pyrofelt Insulating Blocks and Minfelt Pipe Coverings 


for Boilers, Breechings, Ovens 
and Refrigerators 

The most efficient block form of insulation avail- 
able. Pliable and resilient. 
Fits perfectly to uneven surfaces, preventing con- 
vection losses. 
Vermin-proof, fireproof, vibration-proof, and 
moisture-proof. 
Not affected by acids, alkalis, fumes or smoke— 
no corroding action on metal. 





igs 








for Steam and Refrigerating Lines, 
Interior and Exterior Use 


The perfect fit of the covering to the pipe surface 
eliminates convection heat losses. The perfect 
contact between sections eliminates heat losses 
caused by open joints. 


The unusual savings secured as a result of using 
Minfelt Pipe Covering are many times the initial 
cost. The additional saving over other insulating 
materials, in many instances, has paid back the 
entire cost of the job within twelve months’ con- 
tinuous use. 


The Mineral Felt Insulating Co. 
2227 Albion St., TOLEDO, O. 


MINERAL FELT 
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ntilating 


revolutionizes school 


millions of dollars will be saved in fuel, 


maintenance and lowered building costs 


UT of many years of study, research, 
and practical experience in the field 
of school ventilation a new science has 
evolved which is the basis of a new ven- 
tilation art. 
This art in many ways is contrary to 
past practice. 
Most present and past *\S»M0740% 
practice has been based on) 7 
the assumption that harm- © 





ful and injurious effects re- 
sulted from the inhalation of 
respirated air. Therefore the 
object of most ventilation systems was 
to continuously flood the room with out- 
door air in order to dissipate the so-called 
“crowd poison.” 

Scientists of today however, as a result 
of observation and practical experimen- 
tation, assert that the theory of outdoor 
air being the vital requirement of ven- 
tilation is unsound. They maintain that 


The 





HERMAN 


the indoor conditions essential to health, 
comfort and alertness are: 1. Atmos- 
pheric activity. 2. Relative humidity. 
3. Control of room temperature. 

The acceptance of these facts provides 
a basis for the new Herman Nelson Sys- 
tem of Ventilation. This system provides 
to a nicety the requirements that science 
now prescribes. With this system instead 
of introducing a fixed amount of outdoor 
air into a room, out-of-door air is ad- 
mitted only when required to control 
temperature and dissipate odors. 

With the Herman Nelson System, proper 
indoor atmospheric conditions may be 
maintained automatically through proper 
air motion, humidity limita- 
tions, and temperature con- 
trol. Such outdoor air as 
may be required for the re- 
moval of excess body heat 
and odors is tempered to 


NELSON 








BELFAST, ME. BUFFALO BALTIMORE, MD. CHICAGO NASHVILLE TULSA, OKLA. LOS ANGELES 
PORTLAND, ME. PHILADELPHIA CHARLOTTE, N.C. PEORIA, ILL. CHATTANOOGA pENVER VANCOUVER 
BOSTON SCRANTON GRAND RAPIDS DES MOINES NEWORLEANS gai rraxe city TORONTO 
SPRINGFIELD, MASS. WILKES-BARRE SAGINAW, MICH. MILWAUKEE MIAMI ausiei. diem. WINNIPEG, MAN. 
PROVIDENCE, R.I. | HARRISBURG DETROIT GREEN BAY MEMPHIS CALGARY 

NEW YORK CITY PITTSBURGH CLEVELAND MINNEAPOLIS DALLAS scat pupa LONDON 
SYRACUSE JOHNSTOWN, PA. CINCINNATI DULUTH OMAHA PORTLAND, ORE. osio 


ALBANY WHEELING, W. VA. TOLEDO 
ROCHESTER WASHINGTON, D. C. INDIANAPOLIS 


ST. LOUIS EMPORIA, KAN. SEATTLE MELBOURNE 
BIRMINGHAM KANSAS CITY SAN FRANCISCO TOKIO, OSAKA 
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ventilation 
just the right degree through inner-mix- 
ture with room air—but is not preheated. 

It is estimated that the Herman Nelson 
System of Ventilation will save approxi- 
mately half the fuel bill, for it is no 
longer necessary to heat the large vol- 
ume of cold outside air, that in the past 
was admitted into the schoolroom during 
the winter months. 

Further economies result in building 
construction through the use 
of smaller boilers, reduced 
pipe size, and through the 
elimination of vent flues. 

The Her-Nel-Co Ventilator # 
is the principal equipment 
used in the Herman Nelson 
System of Ventilation. This machine to- 
gether with the required amount of direct 
radiation will amply serve the schoolroom. 





The cabinet is finished in beautiful mo- 
rocco enamel with bronzed fittings. The 
cabinet contains the Herman Nelson 
Wedge Core radiator for heating the room 
air which circulates through it—a fan 
motor for quietly forcing air circulation, 
a filter for cleansing air of dust and dirt, 
a steam jet humidifier and dampers either 
automatically or hand controlled for 


System ~ 


practice ! 


regulating the admission and intermix- 
ture of indoor and outdoor air. 

While the Herman Nelson System of 
Ventilation is a new and radical departure 
from all previous schoolroom ventilation 
practices, it is based on fundamental sci- 
entific facts long recognized by leading 
hygienists and engineers. It is welcomed 
as the most practical solution of the 
school ventilating problem, for it is the 
most positive application of the laws 
which modern research has discovered. 


Univent System of Ventilation 


The Herman Nelson System of Ventila- 
tion is the logical development of the 
Univent System which has won universal 
recognition for its outstanding results. 
The Univent System meets in the sim- 
plest, most practical way, those conditions 
where a continuous supply of outdoor 
air is desired or specified by state code. 
In a like manner the Herman Nelson 
System of Ventilation fulfills modern ven- 
tilation standards with added savings in 
heating installation and operation costs. 


For further information, check coupon and send to 
The Herman Nelson Corporation, Moline, Illinois 


CORPORATION } riitivors 


Makers of the Herman Nelson System of Ventilation, 
the Univent System of Ventilation, the Herman Nelson 
Invisible Radiator, the Herman Nelson HiJet Heater, 


and other heating and ventilating equipment. 


Venmcaninc Moline, Illinois 


Yawexdies Today and Tomorrow’ 
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Pracnecs— Please send me without obligation, the book ‘‘School Ventilation Practice— Yesterday, 


is ciccactadscininstccciiabincdlasiiddenssdpiaeboaninduaennd i a ae cas sa lvadesandacandeee ph enampeaeenniane 
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Minimum installation 
expense, economical 
operation, and dura- 
ble construction are 
deciding factors in 
present-day heating 
installations. v v v vv 
These requirements 


are incorporated in 





STEEL 


HEATING 
BOILERS 


ROSS 































THE FROST MANUFACTURING Co. 


GALESBURG , ILLINOIS 


Established /85] 
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COATESVILLE STEEL HEATING BOILERS 


A Coatesville All Steel Welded Heating Boiler 





; ALL STEEL RIVETED BOILER FOR HEATING AND POWER. BUILT FOR 100-125 LBS. PRESSURE. 


angen OF THE COATESVILLE 
INSTITUTE, BOILER WORIKS 


INSTITUTE. 
Boilers - Tanks- Steel Plate Work 


Main Office and Works—COATESVILLE, PA. 





SEND FOR LITERATURE 
DESCRIBING BOILERS 
DESIGNED FOR COAL 
OIL AND GAS FIRING. 






Philadelphia New York Newark Boston New London Pittsburgh 
111 S. 15th St. 30 Church St. 60 Park Place 141 Milk St. 326 State St. Union Trust Bidg. 
Syracuse, N. Y. Baltimore Washington, D. C. Richmond, Va. Newport News, Va. 

277 James St. Lexington Bidg. 208 Evans Bidg. Railway & Power Blidg. 3100 Virginia Ave. 


Bristol, Tenn.-Va. Greensboro, N. C. New Orleans Dallas, Texas 
607-609 State St. North Carolina Bank Bidg. 1811 Masonic Temple 1506 North Haskell Ave. 
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PEVOPER ROE ET EL OGG POORER 








—They’ll Bring Your Ship In 
Against Wind And Tide 


It’s fine to sail along in fine weather when the winds 
are with you. But a fleet of good stout tugs puts you in 
position to defy the elements. 

Ordinary boilers are all well enough when sales are 
plenty and customers don’t think so much about fuel costs. 

But you'll find Burnham boilers as helpful in getting 
business as a bunch of busy tugs are to a liner, edging 
into its pier against tide and wind. 





There’s a Burnham Boiler 
for every heating purpose 








1—SQUARE SECTIONAL 5—WATER TUBE TYPE 
2—JACKETED BOILER 6—HIGH PRESSURE* 
3—ROUND SECTIONAL 7—JUNIOR BOILER* 


4—BIG TWIN SECTIONAL 8—LAUNDRY STOVE* 





*For Hot Water Supply 
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right temperatures 
by any one 
system of control 





It takes 
“tailor-made 


" HEAT CONTROL 
to do it 


Everybody’s business, kickin’ about the heat. Nobody’s business, 
getting it just right. Employees uncomfortable—and less productive 
Clock until a Minneapolis-Honeywell system of heat control is installed. 


Such systems are “tailor-made” to the requirements of your plant, 
providing the various temperatures needed for different departments, 
then holding those temperatures within very close limits. 


Our engineers will gladly show you, without obligation, how direct 
radiation, indirect radiation and unit heaters can be controlled 
individually or by groups or zones. 


Our illustrated catalog sent free, on receipt of coupon. 


MINNEAPOLIS-HONEYWELL REGULATOR CO.—2715 Fourth Ave. South, Minneapolis, Minn. 
In Canada: Minneapolis-Honeywell Regulator Co., Ltd., Toronto. 


Motorized "Regulating . 3 Branch Offices: New York, Philadelphia, Boston, Providence, Detroit, Cleveland, Chicago, St. Louis, 
Valve Unifan Control Milwaukee, San Francisco, Syracuse, Rochester, Indianapolis. Distributors in all Principal Cities 


M i N N E A P Oo L j S MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
2715 Fourth Ave. So., Minneapolis, Minn. 


O Send me pamphlet on Unit Heater and Sectional Control Systems. 


IN DUSTRIAL REGU LATO RS wii CO Have representative call. I understand there pine tia 


mmm meee wee ee weer meee reese ewes se esses eses sees scene oh GIMBIN, were r ener neeeesereeee 


COMI. nas 5k ns Be 0 ck POR RENAME Su enh ob 4a BARR AMEEEs Canes eee 


HONEYWELL & PS SL CEES cessseesetstanseceentnnente 


Reem mm ee ee ee ee ee ew ee ee ee ee ee ee meee reese sees sees es ee ee AE. seer weer errr ereeeeesesees 
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a complete 





TYPE JS 
for 
Stack and Lock 
Safety Control 


TYPE J 


fcc ‘en 4 Oo _ ae a A) Oe om - Model J R H 
' for 
Furnace Safety Limit 
or Fan Control 





TYPE J TYPE J 

Model JRB Model JRT 
for for 

Surface Hot Water Hot Water 


Safety Limit Safety Limit 
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PresennlS «++. 
NEW LINE o/#f LOWV 


PRICED Automatic 
Controls /or 


OIL BURNERS 


HE same simplicity and excellent crafts- 
manship which have so long characterized 
other Penn controls, including the Penn Room 
Thermostat, now has been incorporated into 
these new switches. You will recognize im- 
mediately the successful and patented Penn 











sie z dl Magnet structure. You will see amazing per- 
oae e e efe 

for formance. You will find durability and onl 
Steam Pressure é . P Y Y 
Safety Limit the highest quality materials. Best of all, you 


will note a new economy. Simplicity alone 
has made it possible. 


Penn simplified controls quicken oil burner 
sales, eliminate expensive service and installation 
work. Write today for complete information! 





A Complete Line of Automatic Electric Switches for 


OIL BURNERS UNIT HEATERS GAS AND ELECTRIC HEATERS 
PUMPS AND AIR COMPRESSORS ; 
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er 
ed 
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Dependability 


and Control of 
Fuel Bed... 
















HE ram or plunger feed 
4 system used in the Detroit 
Junior Stoker provides perfect 
control of fuel bed. 


Positive even flow of fuel at all 
times. No packing! No jamming! 








By a simple adjustment of the strokes 
of the plunger and of the pusher bar 
which operates in the bottom of the re- 
tort the amount of coal fed and its dis- DETROIT 


i i = JUNIOR 
tribution are regulated. Sane | erdaee 


Assures an even fire of proper depth! MECHANICAL DRIVE 
COAL RETORT 


Plunger Feed method is used exclusively 
on Underfeed Stokers installed in ALL Sonwserne Rope — 

LARGE POWER PLANTS DRIVEN ) _n eee! sp PUSHER BLOCKS 
There is a type and size of Detroit | : es 
Stoker for every service. For medium 


PUSHERR 


and large boilers request general cata- “Mnemetoee “ease isan 
log. For Detroit JUNIOR Stokers ‘ask 
for Bulletin 373. 





DETROIT STOKER COMPANY 
Third Floor General Motors Building, DETROIT, MICHIGAN 


TROIT JUNIOR STO 


1) A TRIUMPH IN COMBUSTION ENGINEERING 
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MONCO 















Reliable 


Steel He ating Distinctive Features 


make MONCO Boilers highly 


oe daptable to efficient use. 
Boilers : Note lintiliaties 







Coal and Oil Burning I Arched self cleaning 
crown sheet. 

MONCO Steel Heating Boilers can be relied 2 Large combustion 

upon to give satisfactory service. Superior chamber. 

quality and workmanship, combined with SF Unsesestatedictiesibiabin 

more than thirty years of boiler making, ol ediinen 

have raised MONCO Boilers to their present 

high standard. Designed according to the 4 Low water line. 

code of the A.S.M.E. Each boiler is inspected 5 Large amount of direct 

by a certified insurance inspector before heating surface. 

shipment. 


G Long three pass fire travel. 


Write to us for complete specifications and details 


MONITOR BOILER CO., 1505 Race St., Philadelphia, Pa. 


Affiliated with UNITED DRY DOCKS, INC., NEW YORK 


Member of Steel Heating Boiler Institute 


EE — TS 
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NEW OIL BURNER 
Still Making History 


Orders from home owners skyrocket 1180 % 
since first announcement. Unusual sponsor- 
ship makes value even more remarkable. 













To retail thru 
our dealers as low as 


295 


(Plus Oil Storage 
Tank) 





VERWHELMING success greeted the 
first announcement of this amazing new 

oil burner. Each week has seen greater re- 
sponse. Now all records ARE broken! The 
chart at theleft shows exactly what happened. 


This tremendous success is easy to under- 
stand. Back of this new burner is the world’s 
largest oil heating organization. With more 
than 70,000 users who have bought over 
$101,000,000.00 worth of our products. The 
experience of some of these home owners 
covers a period of ten years. All tell the same 
story of wonderful satisfaction. 


In addition to having this popular priced ro- 
tary burner that is breaking all sales records, 
our dealers have the privilege of selling our 
complete line. This provides them with a type 
and size of equipment to take care of every 
conceivable job and every grade of oil. Stock 
for these larger size units may be drawn from 
the factory as sales are made. On the more 
complicated installations requiring a high 
degree of engineering knowledge, our field 
engineers are available. It will be to your ad- 
vantage to learn what a Petroleum Heat & 
Power Company franchise offers. 


*Indicates sales of leading man- 
ufacturers July, 1929. 


B “Sales of these same companies 
in August and September, 1929, 
were 346% of July, 1929. 
*(Based on U. S. Government fig- 
ures covering 65% of the industry’s 
production.) 

Sales of Petroleum Heat & 
Power Company for August and 
September, 1930 were 1180% of 
July, 1930 showing rate of in- 
crease over normal expectancy. 


PETRO 
PETROLEUM HEAT & POWER COMPANY 


PETRO General Sales Offices and Factories: Stamford, Conn. 


Néke 
New York San Francisco Baltimore Providence Tacoma ol 
Chicago Oakland Philadelphia Newark Portland 


Los Angeles Boston Washington Seattle 
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UNFAILING PERFORMANCE ASSURED 
NO OPEN ARCING OR CORROSION 
WILL OPERATE INDEFINITELY 














A SAFETY SWITCH FOR MANY USES 


MERCOID 








ERCOID Switches, which are part of all Mercoid 
Controls, are universally known for their unfailing per- 
formance. They represent the highest degree of efficiency in 
mercury sealed contact switch construction. Mercoid Switches 
have many distinctive features, which are fully covered by 
patent rights. With the Mercoid Switch there is no open 
arcing, oxidation or corrosion. The contact is permanently 
clean and instantaneous in operation. 
The Mercoid Corporation has a department devoted 
exclusively to the development and manufacture of special 


types of Mercoid Switches for any desired application. 
Write for bulletin A-7. 


THE RIGHT CONTROL FOR UNIT HEATERS 


The Mercoid No. 855 Thermostat is 
equipped with a Mercoid tipless tube 
switch—the very latest design in mercury 
switches. 

In addition, the 855 Thermostat has a 
number of features which makes it the out- 
standing thermostat in the field. It is ex- 
tremely sensitive to air changes, compact in 
size and neat in appearance. It is highly 
recommended for unit heater application. 

Standard Range for unit heaters: 38 to 
60 degrees F. Approximate normal operat- 
ing differential 11% degrees. 

Further information on request. 


THE MERCOID CORPORATION 


4201 BELMONT AVENUE, CHICAGO, ILL., U.S.A. 


25 CHURCH ST., NEW YORK.NY. 4 1129 FOLSOM STREET, SAN FRANCISCO 




















CLEAN AIR 
INCREASED DULUTHS 


SCHOOL 
ATTENDANCE § 







Another example of the economies of filrer- ditions: A decrease of 13.8% in absenteeism, 
ed air—reduced heating, cleaning and redec- due wholly to air filtration and humidity 
——- costs and improved health conditions control since there were no epidemics dur- 
in Duluth public schools. ing either period under consideration. 

In the Endion School, typical of the entire American Air Filters protec health, reduce 
group, the effects, determined in a survey by heating costs, save redecorating expense, 
the A.C. Nielsen Company, Engineers, were: prevent stock losses, control mn and bac- 
(1) Fuel Saving: An annual saving of $714.00 __ teria, collet dangerous or valuable dusts, in- 
in fuel cost, attributable principally to re- sure cleanliness of produdt, proteé electrical 
circulation made possible by air filtration. machinery and prolong life of Diesel engines 
(2) Labor Saving: A 75% reduction in clean- and air compressors. Fully described in 
ing requirements. (3) Redecoration: A prob- _ literature which we will be = to send you. 
able extension of the period between inside _ Fill in and mail the coupon or write for full 
redecoration from 3 to 4 years—saving details to our Engineering Department. No 
$105.00 per year. (4) Improved Hygienic Con- charge. No obligation. 


AMERICAN 


AIR 


FILTERS 


COMBINING THE PRODUCTS FOR- she : 
MERLY MANUFACTURED UNDER THE Wherever the Public Gathers 


FOLLOWING TRADE MARKS: In Stores, theatres, hotels, auditori- 
ums, etc., American Air Filters 
safeguard health, increase personal 
efficiency, reduce property depre- 
ciation, lower maintenance costs. 


Among prominent retail store users 

M | D E ST are Titche-Goettinger, Dallas (pic- 
omnnangeEONSEEEN aiesmmniieaiaaiecmates tured above); Wanamaker’s; Gim- 
TRADE man « bel’s; Macy’s; Hudson's; Carson, 


R d A e Pirie & Scott; Strawbridge-Clothier. 
a 


AMERICAN AIR FILTER CO., Inc., Incorporated, 
118 Central Ave., Louisville, Kentucky. 


Please send literature on uses of modern air filters. 
Use in which interested 
Name 
Street 


TUM ers sievae 

















City Mics Se col eI Sa ep teh ty, Se 
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A Few Other Schools 


and Colleges Using 
American Air Filters 


AMHERST COLLEGE 
Amherst, Mass. 
DARTMOUTH COLLEGE 
Hanover, N. H. 

DUKE UNIVERSITY 
Durham, N. C. 
HAMILTON JR. HIGHSCHOOL 

Hamilton, Ohio 
HARVARD UNIVERSITY 
Cambridge, Mass. 
HENRY FORD SCHOOL 
Detroit, Mich. 

HOLY CROSS SCHOOL 
Worcester, Mass. 
JUNIOR HIGH SCHOOL 
New Castle, Pa. 
LAFAYETTE COLLEGE 
Easton, Pa. 
LINCOLN HIGH SCHOOL 
Milwaukee, Wis. 
MASS. INST. OF TECH. 
Cambridge, Mass. 

NEW YORK UNIVERSITY 
New York City 
OHIO STATE UNIVERSITY 
Columbus, Ohio 
PROVIDENCE HIGH SCHOOL 
Chicago, Illinois 
ROOSEVELT HIGH SCHOOL 
San Francisco, Calif. 
STATE NORMAL SCHOOL 

Jersey City, N. J. 
UNIVERSITY OF CALIF. 
Oakland, Calif. 
UNIVERSITY OF CHICAGO 
Chicago, Illinois 
UNIVERSITY OF 
CINCINNATI 
Cincinnati, Ohio 
UNIVERSITY OF KENTUCKY 
Lexington, Ky. 
UNIVERSITY OF MICHIGAN 
Ann Arbor, Mich. 
UNIVERSITY OF NEVADA 
Reno, Nevada 
VANDEVENTER SCHOOL 
St. Louis, Mo. 
VENTURA HIGH SCHOOL 
Ventura, Cal. 
WALKER SCHOOL 
Flint, Mich. 
WELLESLEY COLI EGE 
Wellesley, Mass. 


The selection of American Air 
Filters by schools and colleges 
that have unlimited access to 
scientific and hygienic counsel, is 
proof of the benefits and eco- 
nomies of clean, germ-free, filt- 
ered air. 
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Reason No. I— 


The Barcol 


| Room 
ve Thermostat | 
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N the Barber-Colman Electric System of Temperature 
Control accurate regulation of room temperatures is assured by the 
Barcol Room Thermostat. This sensitive instrument actuates the 
controlled mechanism when temperatures at the thermostat vary 
one degree, plus or minus, from the point at which the indicator is 
set... The Barcol Room Thermostat is of the three-wire, low- 
voltage, open circuit type. The thermostatic element is a sensitive 
bi-metallic loop, the extension tongue of which is enclosed, with 
the contacts, in a dust-tight compartment. The base and cover of 
the Thermostat are moulded phenolic resin, assuring superior in- 
sulation against heat communication from walls or columns as well 
as unexcelled dielectric properties. An accurate small thermometer, 
to which the thermostatic member is carefully calibrated, is mounted 
on the cover of the Thermostat. The pointer on the scale at the 
lower extremity of the cover may be set for the desired room tem- 
perature. 

No detail of the Barcol Room Thermostat has been neglected to 
insure its accuracy and to provide for its uninterrupted service. Like 
the System of which it is an important part, the Room Thermostat 
is designed with the utmost care and constructed of materials 
approved bv the best engineering practice. 


MANUFACTURED BY 


BARBER-COLMAN COMPANY 


ROCKFORD, ILLINOIS 
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The Big 
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Ditference 
Chaat accounts 
for their 
SC 


Type L. C.—Spreads 

heated air widely in all 

directions from low positions. 

Motor is beneath unit so intake can 

be placed close to ceiling or connected with 
fresh air duct. 








ING Featherweight Unit Heaters dis- 

charge the air they heat vertically down- 
ward and distribute it by means of scientifically 
shaped outlets, instead of discharging it hori- 
zontally and then deflecting it downward as 
other overhead heaters do. 


This direct downward discharge of Wing Heat- 
ers both increases their heating efficiency and 
lowers the cost of installing them. 


HEATING EFFICIENCY—Direct downward 
distribution of warmed air delivers a bigger 
proportion of heat to the floor level and diffuses 
it more evenly. 
With Wing 
Featherweight 
Unit Heaters in- 
stallation can be 
as high overhead 
as is necessary 
to overcome the 
wasteful bank- 2 
ing up of hot air i AP 
at ceiling or roof. : 











Type H.C.—Showing Vane 
Discharge used high up 
under the roof to diffuse 
warmed air downward | 
over large oblong floor 
areas. Motor is placed 
above unit to permit 
attachment of different 
forms of discharge to 
outlet. 

















INSTALLATION—Since Wing Featherweight 
Unit Heaters discharge downward in all direc- 
tions, they can be placed along the central axis 
of the building directly over the areas they 
heat. This means fewer heaters and less piping, 
valves, etc.—considerable saving in installa- 
tion cost. 

Write for our 
book: “Facts 
About Heating 
Industrial 
Plants.” It de- 
scribes the sys- 
tem in detail and 
shows a large 
number of actual 
installations, 


L. J. WING MFG. CO.. Dept. 11, 158 W. 14th St.. New York, N. Y. 


Manufacturers of Wing-Scruplex Safety Ventilating Fans and Exhausters, Wing Featherweight 
Unit Heaters, Wing-Scruplex Fog Eliminators, Motor and Turbine Blowers. 


WeatdsaG HEATER S 
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99.6% 


MINIMUM HEATING 
EFFICIENCY 























Bishop & Babcock Radiator 
Traps are checked for per- 
formance against a standard 
of 99.6% Heating Efficiency. 


When you purchase Bishop & 
Babcock Traps you buy with 
the assurance that your radi- 
ation will give the full per- 
formance of its rating and 
will not be handicapped by 
inefficient thermostatic trap 
operation creating a reduction 
of radiation capacity. 


Performance tests will be 
furnished onrequest and 
comparison is invited. 


Typical set-up for 
testing radiator traps 
in conformity with 
standard procedure. 














The Bishop & Babcock Sales Co. 
Temperature Regulation Heating Specialties Ventilating Equipment 


GENERAL OFFICES, 4901-4915 HAMILTON AVE., N. E. 
CLEVELAND, OHIO 


BRANCHES OR DISTRIBUTORS IN PRINCIPAL CITIES 
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A, Efficient 


Heat Machine 
because of the 


CHINOOKFIN 


with its... 


va 
er 


UNIQUE “TUE 


~ a 


A TUBE’ PRINCIPLE --- 


More than fifteen years ago Bayley perfected a 
unique type of indirect heater, under the trade 
_name of Chinook. It possesses remarkable fea- 
tures: individual radiating tubes with individual 
feed through individual circulating pipes, no re- 
turn bends, elbows, or rigid connections, flow of 


steam, air and water always in one 
direction,-no air lock, steam hammer 
or short circuiting ... a heater which 
remains sound and tight under ll 
steam pressures and constant thermal 
changes. These construction advantages 
were then augmented by making the 


radiating tubes of copper with extended | 


fin surfaces an improved heater 
which we trade-named the Bayley 
Chinookfin. 


BAYLEY 


BLOWER COMPANY 
























WITKIN 





Features: 


Copper Radiating 
Element 
Bayley Chinookfin 


e 
Multiblade Fan 
Bayley Plexiform 
@ 

Roller Bearing 
Dodge Timken 
@ 

Uses high or low 


pressure steam. 
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The BAYLEY 
PLEXIFIN 
UNIT HEATER 


The Bayley Plexifin Unit Heater contains a 
Chinookfin heating element. The fan is of the 
multiblade type, the well known Bayley Plexiform. 
It furnishes a maximum volume of air against 
medium or low pressures, is quiet in operation, 
and permits the use of high speed motors. The 








standard bearing used is the Dodge 
Timken Roller of the pillow block type. 
The motor and fan assembly of the 
Plexifin is designed and built for con- 
tinuous operation over long periods of 
time with little attention for lubrication 
and maintenance. 


All these features go to make up an 
exceedingly efficient heat machine. May 
we send you Bulletin No. 29-U giving 
complete information? 


742 Greenbush St., Milwaukee, Wis. 















PLEXIFIN 
UNIT HEATERS 
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What is more essential to health, comfort 
and happiness than a well heated home? 
Yet, it is only recently that heating methods 
have joined the “march of progress.” 


“Thrush System” offers you an opportunity 
to profit through this movement. The 
superior features of “Thrush System” are 
readily apparent to the home owner and 
selling resistance is reduced to a minimum. 











ati enti cares ein ences ts tats nis tapnighadilaaiacapei ia ei tein > 
| H. A. THRUSH & CO., Peru, Ind. | 

| Gentlemen: | | 

MAIL | How can I start a Heat Modernization pro- | 
THIS | gram in myterritory, and how can you help? 7 
COUPON | Name | 
TODAY! l | 
Firm 

| | 

| Address | 
Eee ae HES ATEN Ee vl 


H.A. THRUSH & COMPANY 


PERU INDIANA 
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BUSINESS is GOOD witH US 


DURING THE 


1930-31 SEASON 


THE ELECTRIC FURNACE-MAN WILL USE 





SERVED BY 


DISTRIBUTORS =~“ DEALERS "350 CITIES 


\tin YW ee tt ee We ee ee ee ee 





The Electric Furnace-Man is made in sizes 
suitable to every domestic heating require- 


ment... Easily installed in any boiler or 





/\sinnscrte HAT NG 








furnace . . . Ideal for hot water supply. 


DOMESTIC STOKER COMPANY 
7 DEY STREET, NEW YORK, N. Y. 


“TheElectric Furnace-Man > 


(Patented Automatic Coal Burner) 
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SPANG 


ae 


IPE 








Spang “Copper-Clude”’ Pipe is demonstrating in 
hundreds of important installations, its ability to 
withstand atmospheric corrosion—and materially 
add to the life of exposed piping. 


Pure copper, plus perfect pipe steel and correct, 
accurate, precision methods of manufacture—all 
combine to produce in Spang “Copper-Clude’”’ 
the exceptional qualities found in all Spang Pipe 
—durability—sharp, clean threads, easy bending 
and easy flanging. 


To identify this super copper-steel pipe look for 


the Maroon color—solid on Black pipe—in two 
wide stripes on Galvanized. 


An important factor in the success and popularity 


of Spang “Copper-Clude” is its high uniform pure 
copper content—a guarantee of satisfaction. 


SPANG, CHALFANT & Co., INC. 
General Offices: CLARK BUILDING, PITTSBURGH, PA. 
Sales Offices: 

NEW YORK BOSTON PITTSBURGH CHICAGO 


ST. LOUIS TULSA LOS ANGELES 
DALLAS BIRMINGHAM 


Welded Mills: ETNA, PA.—SHARPSBURG, PA. 
Seamless Millis: AMBRIDGE, PA. 
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BURGARD VOCATIONAL 
HIGH SCHOOL 


Kensington Ave., Buffalo, N. Y. 


Board of Education 
Architectural Division 


Date of Completion: September, 1930 
Blowers: Buffalo Forge Co. 
10,336 Sq. Ft. Regular 72" Vento 
L. N. Castin, Heating Contractor, 
Buffalo, N. Y. 

H. P. Dempsey, Consulting Engineer, 

Buffalo, N. Y. 


RIVERSIDE HIGH SCHOOL 
Ontario Street, Buffalo, N. Y. 


F. J. & W. A. Kidd, Architects, 
Buffalo, N. Y. 

Date of Completion: September, 1930 
Blowers: B. F. Sturtevant Co. 
16,320 Sq. Ft. Regular 60" Vento 
1,520 Sq. Ft. Regular 72" Vento 


L. N. Castin, Heating Contractor 
Buffalo, N. Y. 


H. P. Dempsey, Consulting Engineer. 
Buffalo, N. Y. 


In These: 
New Buffalo Schools 


VENTO 


CAST IRON HEATERS 





AMERICAN RADIATOR COMPANY 


Division of 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


816 South Michigan Ave., Chicago 40 West 40th St., New York 
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PLAIN TALKS ON OIL BURNER PROFITS 








No. 7—IF YOU LIVE IN A SMALL TOWN, 


READ THIS: 


Last month you read of a large Electrol 
dealer organization in Baltimore whose 
1930 profits exceeded their total capitaliza- 
tion. Now jump to New Milford, Connecti- 
cut, and read the success story of an Electrol 
dealer located in this little town of 5,000 
population: 


Three years ago Fred S. Woodford decided 
to join hands with Electrol Incorporated. 
“How many people in New Milford,” he 


questioned, “can afford to buy an Electrol 
Oil Burner?” 


When Woodford sold six Electrols his first 
year, he thought perhaps that was the 
anwer. But he kept on. The next year he 
sold 17, and last year his sales and installa- 
tions totalled 31. During the first eight 
months of 1980 he has sold 27 Electrol Oil 
Burners. The prospects of exceeding last 


Member 
of the 
Oil Heating 
Institute 





New York Office: 227 E. 45th St. Factory: ST. LOUIS 


Branches 
NEW YORK ST. LOUIS MINNEAPOLIS 
BOSTON CHICAGO SEATTLE 


ELECTROL 


The OIL BURNER with the Master Control dee. 
227 East 45th Street, New York City 


year’s total are very bright. Woodford, by 
the way, has done this job single-handed. 
Only occasionally he uses a helper on instal- 
lations. 


“When I first took on the Electrol Fran- 
chise,” says Woodford, “I was not over-con- 
fident of doing a heavy business in my small 
territory. But as my sales doubled and 
trebled each year, I realized the advantage 
of selling an Oil Burner that is RIGHT. My 
service calls average only one-half call per 
burner per season. This not only keeps down 
my overhead, but is helping to make New 
Milford an Electrol Town.” 


Whether you live in a metropolis or on 
“Main Street,” the Electrol Franchise offers 
profit-making possibilities that cannot fail 
to interest you. Investigate! 


For the Heating Contractor— 
a Profit Either Way 


1. THE ELECTROL FRANCHISE. There’s a 
nice profit in the Electrol Franchise for the 
Heating Contractor. This is abundantly proved 
by the success achieved by many leaders in the 
business. 


. THE ELECTROL COOPERATIVE PLAN. 
You will find the Electrol dealer in your terri- 
tory prepared to make an attractive coopera- 
tive arrangement. One that adds to your in- 
come; safeguards your professional reputation 
and requires no extra investment. Let us give 
you details. 


bo 


| ELECTROL, INC., H 
227 East 45th Street, New York 
I would like to know more about— 


The Electrol Franchise___ 





The Electrol Cooperative Plan__ 





Lo 





eee 














z City. 
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Answers the 


Challen ge 


OME Owners, Operators and Owners of 
large buildings, Industrial plants, Architects, Heat- 
ing Engineers and Oil Bumer Dealers have 
demanded... “Give us an-oil burner that will auto- 
matically and efficiently burn No. 6 Heavy Indus- 
trial Fuel Oil.” 


We have responded with the new Johnson Type 
‘30°’ Automatic Oil Burner. That we have success- 
fully met the challenge of the buyer and aggressive 
dealer, is conclusively proven by the enthusiastic 
reports continually received from Johnson owners 
and dealers. 


Furthermore, the production of the new Johnson 
Automatic Fuel Oil Burner, again places the Johnson 
dealer in the enviable position of being first 
with the latest. He also enjoys the 
advantages of selling a complete line 
of burners of the correct type and JO 
size to meet the heating or power 
requirements of every building in his 


HNS WN AOR 
BURN 


Listed as standard by Underwriters’ Laboratories 


November, 1930 


The New Johnson 


Type “30” Auto- 
matic Fuel Oil 
Burner 


territory . . . . from the modern bungalow to the larg- 
est commercial building industrial plant. 


Then, in addition to selling a complete and supe- 
rior line of oil burners correctly priced to enable 
him to bid on every job, the Johnson dealer knows 
that he can recommend and sell Johnson burners 
with assurance that they will give enduring satisfac- 
tion... day in and day out, year after year. 


For behind every Johnson burner lies the experi- 
ence of 25 years in the exclusive manufacture of oil 
burning equipment. . . . And this fact goes without 
saying, the organization with background of 25 
years manufacturing leadership, can be looked to 
with confidence to also lead the way in sound and 
aggressive merchandising. 


For men of energy and ability, 

LON we have an unusual opportunity in 
A certain territories. Write or wire 
NERS for complete information NOW. 


GUARANTEED AND MANUFACTURED BY 


S.T. JOHNSON CO. 


Executive Office and Factory: 940-950 Arlington St., Oakland, Calif. 


Factory Branches: San Francisco « Sacramento « Stockton « San Carlos, Calif.; Philadelphia, Pa. 
1130 MEMBER OF OIL HEATING INSTITUTE 
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rubber 
yardstick 

will 

give 

you 

some 
amazing 
medsurements 


cae 

you 

want 
amazement! 


... But if 


you 
want 
the 
truth 
you 
must 

use 

a 

surer 
standard. 
For 
example, 
in 
judging 
heating 
systems, 
an 
isolated 
figure 








HEATING AND VENTILATING 


in 

“Ibs. per sq. ft. 
per season” 

is 

meaningless 
unless 

32 

variable 


| factors 


are 

first 
checked. 
Fail 

to 
consider 
any 

one 

of 

these 
factors 
and 

you 
may 
have 


oe 


a 
rubber 
yardstick” 
result. 


For example: In one case—a depart- 
ment store—where steam consumption 
stated in “Ibs. per sq. ft.” seemed 
phenomenally low, investigation dis- 
closed a “scotch” engineer who was 
using the air exhausted from a 
crowded basement to heat the en- 
trance vestibules! After allowing for 
this uncounted factor, the system 
was found to be below average. 


“ “ “ 


Altogether, 45 variable factors may 
affect the steam consumption of any 
heating system. We have prepared 
a “check-list” of these 45 variables to 
help you check your steam consump- 
tion figures and estimates. We will 
be glad to send you a copy of this 
check-list. 


Engineers, architects and heating con- 
tractors will find the related subjects 
of heating steam consumption analy- 
sis, estimating and heating cost -ac- 
counting, as presented by Warren 
Webster & Company, of vital inter- 
est. Perhaps for the first time in the 
development of the art and science of 
heating, there is now provided a 
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reliable basis for intelligent compari- 
son of heating system efficiency. A 
request for further details will bring 
a Webster steam heating specialist to 
discuss this vitally important subject. 


A Heating System for Every 
Need and Every Purpose 
Heating requirements vary so widely 
that no one type of heating system 
can be expected to provide the great- 
est return on the dollar invested in 
the heating equipment for all types 
and sizes of buildings. Realizing this, 
Warren Webster & Company have 
consistently developed an_ entire 
group of Webster Systems of steam 
heating to provide a heating system 

for every need and every purpose. 


Webster MODERATOR System 
provides “Controlled - by - the- 
Weather” heating and makes possible 
new methods of operation and new 
standards of economy. Can be ap- 
plied to any existing steam heating 
system of sufficient size. 


IMPROVED Webster Vacuum Sys- 
tem provides distribution balanced 
from the start—the supply of steam to 
each radiator is so equalized that all 
radiators get steam at the same time 
and in substantially the same propor- 
tion, regardless of distance from the 
boiler. May be supplemented by 
HYLO Vacuum Variator, permitting 
manual control by building operator. 
Applicable to new or existing installa- 
tions. 


IMPROVED Type “R” System for 
residences and larger buildings as well, 
combines advantages of steam heating 
with advantages of hot water, but 
without limitations. Meets fully the 
operating requirements of newer 
fuels, newer types of radiation and 
newer thermostatic controls. Also 
provides better-than-ever heating serv- 
ice with old radiation and old con- 
trols. 


Full details of any or all of these 
systems will be furnished on request. 
Warren Webster & Company ,Camden,N.]J. 
Pioneers of the Vacuum System of Steam Heating 


Branches in 52 Principal U. S. Cities 
Darling Bros., Ltd., Montreal, Canada 


«Since I888 





Systems of 
Steam Heating 


al 54 


This is one of a series of advertisements discussing the factors affecting heating steam consumption. The purpose of the series is to call 
attention to the methods of heating steam consumption analysis, estimate and heating cost accounting developed by Warren Webster 

Company to provide a reliable basis for comparing heating system efficiency. Actual detailed facts and figures of steam consumption of 
a number of Webster Systems of Steam Heating, prepared in accordance with these methods, are available for your examination: 
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—and makers of Standard Products 
embodying Fan System Heat Surface use 


AEROFIN 

“Ne Standardized 

| Light~Weight 
ry, Heat-Surface 









Carrier Standard Sectional Dryer built of insulated 
Steel Panels and equipt with the Carrier Ejector System 
of Air Circulation affording, within the Dryer, vigorous, 
effective movement of from 3 to 5 times the air volume 
delivered by the Fan. 


is the Heat-Surface,—readily adaptable 
AEROFIN to this special service. 


Courtesy Carrier Engineering Corporation, Newark, N. J. 


SIDE from its widespread use in general Heating, Venti- 
lating and Air Conditioning, Aerorin has been selected 
as the Heat-Surface in many highly-developed Standard Prod- 
ucts,—Dryers, Processing or Conditioning Rooms, Unit Air 
Conditioners, Unit Heaters. These Products bear the names 
of America’s foremost Manufacturers. Aerorin has proved 
worthy of their confidence and of the distinction thus bestowed. 
If you make, or contemplate, a Standard Product embody- =o — 
ing Fan System Heat-Surface we invite you to confer with our a ieee, 
Engi —the pioneers in light-weight, compact, dependable cima tise 0 
gineers,—the p s ght-weight, compact, dep ‘ 


' 4 Types 196 Standard Sizes 
non- -ferrou at- ; 
corrodible, non-ferrous Heat-Surface ceainsieieunyns ditties 


Unit illustrated in section 1s 


Any Office will gladly render prompt, A€ROFIN, 24 to 200 lbs. 
efficient, technical cooperation 


Newark will be glad to send informative and ie EN. Rie 
appropriate publications upon request.*% 


Aecrorin CoreroratTion 
850 Frelinghuysen Avenue, NEWARK, N. J. ssimaiaaiaas 


aa 11 West 42nd Street, NEW YORK PHILADELPHIA 


CHICAGO 
United Artists Building 
DETROIT 















— 
























AEROFIN 
is sold only by 
Manufacturers 
of Nationally 
Advertised 
Fan System 
Apparatus. 



















List upon Request 


* Please mention where you saw this advertisement. 
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> 
NOW — 


with ONE simple 


instrument — 

THE HEAT 
IN ANY 

BUILDING =3| 


CAN BE SCIENTIFICALLY REGULATED BY THE 


OUTDOOR TEMPERATURE 


The temperature of any building depends on two factors: 
Ouldoor Temperature (which governs the heat losses) and 
Radiator Temperature (which governs the heat supply). 


HEATING AND VENTILATING 37 


Electric Control Cir- 
cuit to Coal Stoker, 
Oil or Gas Burner, or 
Motor Operated Steam 
‘an Supply Valve. 






















Control 
Radiator 








Although Outdoor Temperature has long been recognized by 
leading Engineers as a most important element in regulating heat, 
its use necessitated complicated and expensive apparatus. Now, the 
simple Duo-Stat brings this ideal forin of heat regulation within the 
reach of any building—large or small, old or new. 


FUEL SAVINGS AVERAGE 25 TO 40% 


By controlling the Oil or Gas Burner, Coal Stoker or Automatic — 
Steam Supply Valve through a Combination of Outdoor and Radiator 

















FARWELL BUILDING, Chicago. 
M. Greene, Engineer. 


Heated with two Iron Firemen, con- 
trolled by ONE Raymond Duo-Stat 





The One Duo-Stat, thru its con- 
trol of the coal stokers, regulates 
the heat in the entire building. 

The owners report that not only 
are the tenants thoroughly satis- 
fied with the comfortable, steady 
heat but that his coal bills have 
been considerably reduced. 


7 ‘ a @ | a 


aioe. 
Rais! oe 


a 





Temperatures the Duo-Stat regulates the heat supply to exactly offset 
heat losses. Hence, there can be no waste of fuel. 


This control is so exact that in the average building ONE Duo-Stat 
keeps every radiator supplied with an amount of heat propor- 
tioned to the Outdoor Temperature. So, instead of radiators being 
stone-cold for a while; then sizzling hot (causing occupants to waste 
heat by opening windows); they are continually kept supplied with an 
amount of heat just right for comfort. 





| F. l. RAYMOND COMPANY 


629 West Washington Blvd. - CHICAGO 


Write for NEW Bulletin No.3 which 
" describes this unusual apparatus 
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th f, LI N O I Sil MARSHALL FIELD & CO., Owners 


HEATIN So SYSTEMS Pye write areniees OP" * 


ROBERT GORDON, Inc., Heating Contractors 


in the 


MERCHANDISE 
MART, Chicago 


The World’s Largest Building’’ 


This nationally famous structure—beautiful, modern in 
every detail, is heated with an ILLINOIS Heating System. 


» » » «“« « « 


Installed in buildings of every type from coast to coast, ILLINOIS 
Systems have a record of satisfaction among architects, engineers, 
contractors, owners, that is beyond question! 


Write for Bulletins 22 and 61 


ILLINOIS ENGINEERING COMPANY 


ROBT. L. GIFFORD. PRES. INCORPORATED 1900 
BRANCHES AND REPRESENTATIVES IN 40 CITIES 
CHICAGO 
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6 POINTS 


UNIT HEATERS 


As manufacturers of both steam and gas unit 
heaters, Buffalo is especially qualified to recom- 
mend, without bias, the type most suitable to your 
requirements. Because the gas unit heater has 
distinct advantages in many cases, we suggest 
that you check over these 6 points: 


1. The initial cost is low, eliminating boiler room, 
fuel storage, and auxiliary equipment. 


2. The unit is light, compact and easily sus- 
pended—no valuable factory space is utilized. 


*Labor expense to operate is negligible — no 


engineer or fireman—simply push a button to 
start or stop. 


Buffalo Gas Heaters are clean—no ashes, dust 
or smoke. 


Automatic safety features and temperature 
control provide economical gas consumption 
—dquick to respond to the heating load. 


It will admirably act as a booster unit to assist 
your present heating system — take care of 
new additions—cold corners. 


Descriptive literature on request 


Buffalo Forge Company 


480 Broadway 


Buffalo, N. Y. 


Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ontario 








UNIT HEATERS—Steam or Gas 


For every requirement 
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EMPIRE STATE'S 
85 stories will 
be “aired by 


52 Sturtevant Fans | 


Here, on the historic southwest corner 
of 5th Avenue and 34th Street, the loftiest 
building yet undertaken now dominates 
New York’s skyline. . 
Empire State is located, designed and 
equipped to attract leaders of business. 
It is centrally situated near all transpor- 
tation lines, spaciously planned, and 
equipped with every comfort . . . includ- 
ing Sturtevant ventilation. 


From the basements to the base of the 
tower, the air in this building will al- 
ways be comfortable, healthful, refresh- 
ing. 52 Sturtevant Silentvane Fans will circu- 
late 1,035,250 cubic feet of air a minute, every 
minute of the day! 


Empire State is the latest addition to the 


distinguished list of New York’s Sturtevant- 
iurievan 







a a 
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HEATING-VENTILATING AND 
POWER PLANT EQUIPMENT 
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Empire State Building, New York City. President: Hon. Alfred E. Smith. Architects: Shreve, 
Lamb & Harmon, N.Y. Builders: Starret Bros. & Eken, Inc., N.Y. Engineers: Meyet, 
Strong & Jones, N. Y. Heating and Ventilating Contractors: Baker, Smith & Co., N. Y. 


equipped buildings . . . a list that includes the 
New York Life, Western Union, 40 Wall 
Street, and the Chrysler. Every construction 
enterprise, above or under ground, can be 
equipped with dependable Sturtevant apparatus 
exactly suited to the particular requirements. 


B. F. STURTEVANT COMPANY 


Main Offices: HYDE PARK, BOSTON, MASS. — CHICAGO, ILL,, 410 
No. Michigan Ave. — SAN FRANCISCO, CAL., 681 Market St. Branch 
Offices in Principal Cities. Canadian Offices at: Toronto, Montreal and Galt. 
Canadian Rep.: Kipp Kelly, Ltd., Winnipeg. Agents in Foreign Countries. 
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Room thermostat with day Ignition cut-off with super- 


OBC-12 


and night control sensitive operation 





The Branford Oil Burner 
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PenN Heat Contro1 is the result of three years’ inten- 
sive, co-operative work between the General Electric 
Company and Penn Heat Control Corporation. No 
expense was spared to make it the finest equipment of 
its kind. In many cases increased economy can be 
secured through its use. 


Features 


In Penn Heat Control no mercury tubes or warp 
switches are used. A thermostat consisting of two 
blades, one for day, the other for night temperature, 
insures accurate heat regulation, with only one degree 
variation. The timing mechanism of Penn Heat Con- 
trol is operated electrically by the famous Telechron 
motor. This provides efficiency and reliability without 
attention. There is no clock to wind, to run down, or 
to get out of order. High sensitivity of the safety de- 
vice, and a cycle of operation that repeats itself five 
times if the flame is not established and then automat- 
ically shuts itself out, assure at all times maximum 
safety and dependability. 


Lower Priced 


Penn Heat Control has the advantage of being lower 
priced than other standard low-voltage controls. Sim- 
plicity of construction, large scale production and a 
conservative selling policy combine to make this 
possible. 


On Branford 


The Malleable Iron Fittings Company, organized in 
1864 and manufacturing successfully ever since, intro- 
duced the Branford Oil Burner after 8 years of exten- 
sive experimentation and research in the oil-burner 
field. Now Branford uses Penn Heat Control entirely, 
as standard equipment. Manufacturers of more than 
fifty per cent of all oil burners produced in the United 
States are making Penn Héat Control available to their 
dealers as standard or optional equipment. 

Dealers are invited to make their own tests of Penn 
Heat Control. Address inquiries through your manu- 
facturer, or direct to Penn Heat Control Corporation. 
Communications with the latter should include the 
name of the burner. Advice on all problems of heat 
control engineering is freely given. Penn Heat Control 
Corporation, Franklin Trust Bldg., Philadelphia, Pa. 








Rigi. aaa ae ‘ edit tines! Rea OE RED IE VE Ea 4 
Listed as standard by the Underwriters’ Laboratories 
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MARSH RE-ENFORCED PACKLESS, CONE 
DISC LINE, complete in ALL PATTERNS and 
SIZES; Angles, Globes, Corner and Back Offsets, 
both PACKLESS and MODULATED types. 


Fig. 141—Sectional View Fig. 141 


In addition to the above CONE DISC LINE, our FLAT DISC LINE 
is ALSO COMPLETE IN ALL PATTERNS and SIZES, BOTH 
PACKLESS and MODULATED. 


FURTHER: We furnish complete line of GLAND PACKED, rising 
stem valves, Angles, Globes, Corner and Back Offsets, all sizes, BOTH 
in CONE and FLAT DISC Patterns. Also, quick opening and upper 
seat GATE Valves, both with screwed ends and with unions, all sizes. 
Line complete. Get our Catalog and Discount Sheet. 


WE SPECIALIZE on HIGH GRADE radiator valves) THEREFORE QUALITY ; 
and manufacture and furnish the largest and most complete line of any company 
in the world, THEREFORE QUANTITY at minimum cost; and—QUALITY 
and COST—are two important factors to consider in placing orders. 


EVERY VALVE IS FULLY GUARANTEED 


MARSH VALVE COMPANY 


DUNKIRK aes NEW YORK 
General Sale Distributors 
Edward T. Hetherington Appleton & Liptrott, Inc. John W. Mabbs 
1709 Sansom St., Philadelphia 1480 Broadway, New York 431 So. Dearborn St., Chicago, I]. 
UNITED STATES RADIATOR CORP’N SARCO COMPANY, Inc. 
General Offices: Detroit, Mich. 183 Madison Ave., New York 
Taylor-Forbes Company 
Canadian Agents Guelph, Ont. 
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EVAPORATION 


is only 








the first step 
in AIR CONDITIONING Discharging moisture into heated air is not 


enough. This only partially solves the problem 
of correcting winter humidity conditions. There must be some means 
of controlling humidity — accurately, positively; — of overcoming 
variations in humidity due to changing requirements of the air. There 
must also be a method of providing diffusion of moisture; of washing air 
free from impurities; of forcing circulation throughout the house. Any- 
thing less than this is a compromise — does only half the job. 





THE HUMITROL 


The Lewis Humitrol looks 


like a thermostat — acts Lewis Air Conditioners place humidity under absolute and automatic 


like one. You merely set 
the Humttrol for the rela- 
tive humidity you wish to 
maintain. The entire op- 
eration of the Lewis Air 
Conditioner is governed 
automatically by this con- 
trol. Full Humitrol details 
on request. 





control. The patented Lewis Humitrol, an exclusive feature of Lewis 
Air Conditioners, regulates humidity as accurately and positively as a 
thermostat does temperature. Lewis Conditioners produce humidity in 
the form of a fine vapor, giving rapid and complete diffusion. All air is 
washed free from dust and impurities in passing through the humidify- 
ing section. Through forced recirculation, proper humidity is main- 
tained throughout the house. 


Lewis Air Conditioners are used with hot water or steam heating sys- 
tems. They are available in attractive cabinet models, in models to con- 


e DEALERS WANTED form with modern concealed radiation, and for basement installation. 


The field of air conditioning is new — it offers un- ‘ “ - 4: ” 
lindas dippunanitiles tis adie. We teniita de Write for the booklet, “Controlled Humidity and Human Comfort”, 


quiries from live, aggressive dealers who want to together with full details on the several Lewis Air Conditioners. The 





get in on the ground floor. 





Lewis Corporation, 817 2nd Ave. S., Minneapolis, Minn. 


LEWIS “conTROLLED « 


AIR CONDITIONERS 














CITY HALL . - Duluth, Minn. 


Thomas J. Shefchik, Architect . . Duluth, Minn. 
Charles Foster, Engineer . . . ~ Duluth, Minn. 
Carlson Brothers, Contractors . . Duluth, Minn. 














\ j ACUUM steam heating, with five ventila- 
ting units serving various separate 
departments are in this building. Johnson Dual 
Control with 120 thermostats and complete 
control on all ventilating units is installed. 














Under this arrangement the departments that 
are used only during office hours are heated to 
seventy degrees during such periods of occu- 
pancy and are set back to fifty degrees during 
the time which they are not in use. The police 
department and signal departments are used 
twenty-four hours a day and are carried at 
normal temperatures at ali times. In this 
particular case the steam is purchased and 
considerable saving results from the use of dual 
control apparatus. 






























The ventilating units for the court rooms, 
council rooms, jury rooms and general office 
are arranged in accordance with the best 
ventilation engineering practices, so that air 
will be supplied at a constant temperature and 
humidity. 















A unique feature of this installation is the 
heating of the main entrance vestibules by fan 
units and an arrangement of control by which 
these vestibules are maintained at a constant 
temperature, and there is never a draft of cold 
air due to opening of outside doors, which is a 
prevalent condition in the ordinary building in 
Duluth where very severe climatic conditions 
occur. 
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Nearly Every Day Some New 
“Service” Feature Is Added To 
Johnson Control ..... 





Forty-five years ago The Johnson System Of 
Heat & Humidity Control was placed on the market. 


It was the first successful method of complete 
temperature regulation. 


Every notable advance in heat and humidity 
control apparatus since has had its origin with this company. 


Although satisfactorily serving its users, this 
company is never fully satisfied with the product. 


Search for the better is constantly conducted. 


Nearly every day new service features are ad- 
ded; minor some of the times but yet advisable. 


Every Johnson installation is inspected annu- 
ally, without charge. 


And with 30 branches located geographically 
convenient to every city in United States and Canada, John- 
son emergency attention is given within 24 hours anywhere. 


That is the reliability behind Johnson Heat @ 
Humidity Control. 


JOHNSON SERVICE COMPANY 
149 E. Michigan St. MILWAUKEE, WIS. 
Established 1885 








The All-Metal System. oe 


The All Perfect Graduated Con- 
trol of Valves & Dampers. 


The Dual Thermostat (Night @ 
Day) Control: Fuel Saving 25 to 
40 Per Cent. 
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(Right) PeerVent with all parts removed 

except the mixing damper, motor and the 

base assembly, which includes the fresh air 

and recirculation damper. This assembly, 

like all the other parts, can be removed 
without tools. 








(Right) PeerVent with 
front plate removed, show- 
ing base assembly, air filter, 
motor and fan assembly, 
mixing damper and top of 
new PeerFin Radiator. 


(Right) PeerVent with mixing damper 

removed to show the new PeerFin Radi- 

ator and automatic control mechanism 
which operates the mixing damper. 





Advantages of the Improved PeerVent Unit 
System of Heating and Ventilating 


HE PeerVent Unit System permits independent service for 
each room with ample flexibility for changing weather con- 
| ; ditions. Due to the exposure, window area and other factors, 

; some rooms are harder to heat than others in the same building. 
[ It is here that independent heat control is provided by the use 
of PeerVents. 
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It is impossible to determine exactly the amount of heat nec- 
essary on any given day due to changes in direction and velocity 
of the wind. With PeerVents you have absolute control over 
= these factors and the heat can be regulated by either the hand- 
operated or the thermostat-operated control on the PeerVent. 


= 7 Only rooms in use need be operated. Therefore, all expense for 
Qe i ———. ventilating unoccupied rooms is eliminated. 
PeerVents offer thorough ventilation without drafts. The 


heated fresh air is so diffused upon entering the room that it is 
: | a possible to stand or sit close to the PeerVent without discomfort. 
{ 


PeerVents are absolutely quiet in operation. They are also 
easy to install in old buildings. Write for the Peerless illustrated 
catalog. 


LLL, 
| 
PEERVEN PEERLESS UNIT VENTILATION Co., Inc. 
| BRIDGEPORT, CONNECTICUT 
A Clee 
[na oT A 





Pioneers in Unit Ventilation 


Resident Engineers in Principal Cities from Coast to Coast 





























HEATING AND 


VENTILATING 


ed 


an Industrial Revolution | 


Many workmen were freed from the 
oppression of bad air and wrong tem- 
perature... anew era of efficiency and 
production was ushered in... old no- 
tions of heating and ventilating were 
exploded ... when Skinner Brothers’ 
Engineers set off this smoke-bomb be- 
fore a group of corporation officials in 
a plant where Skinner Brothers Unit 
Heaters had been installed. 


The evenness and thoroughness with 
which Skinner Unit Heaters diffuse 
warm, conditioned air was made plain- 


ly visible to these executives by the 
way in which the smoke from the bomb 
was distributed over the work area. 
After seeing this demonstration, they 
decided to install Skinner Unit Heaters 


in all their plants. 


The Skinner Brothers’ Engineer in 
your city will be glad to give you the 
benefit of his training and experience 
in solving heating and ventilating prob- 
lems, without obligating you in any way. 
Just call him today, or write direct to 
Skinner Brothers in St.Louis, outlining 
your problem. 


The fans in Skinner Brothers Unit Heaters can be used for cooling in summer. 


Skinner Bros. Unit Heaters 


SKINNER BROS. MANUFACTURING COMPANY, Ine. 
1402 S. Vandeventer Avenue, St. Louis, Mo. 


Branches in All Principal Cities 


“The Originators of Unit Heating” 





A UNIT HEATER FOR EVERY INDUSTRIAL HEATING AND VENTILATING REQUIREMENT 





Skinner Bros. Patented 
Direct-Fired Air Heater 


Skinner Bros. “Baetz Patent” 
Air Heater 


Skinner Bros. Patented 
“Lightweight” Air Heater 


Skinner Bros. Type “U” 
Air Heater 
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TIME-0-STAT’S NEW FANSWITCH | 











No. 184 
FANSWITCH 


Equipped with Time- 
O-Stat Mercury Switch 
— Simple — Positive 
— Dependable. Easy 
temperature setting. 


For Furnaces Using Fans... 
A TEMPERATURE CONTROL ADJUSTABLE 
TO SUIT EACH INSTALLATION ...... 


IME-O-STAT’S new Fanswitch with its adjustable differential feature reg- 


ulates furnace fan operation to deliver rapid economical heat ... efficiently 
... dependably. 


With a differential adjustable from 25 degrees F. to 200 degrees F., the tempera- 
ture range through which the fan will operate may be varied to suit each installation. 


The long stem of the Fanswitch goes deep into the heat zone of the bonnet .. . 
directly in the path of circulating air. A unique flange design makes the installation 
of it easy and simple regardless of the bonnet slope. 


Employing the Tims-O-Stat positive Mercury Switch principle, the No. 184 
Fanswitch makes the control of fan equipped furnaces automatic. Write for full 
description — available with auxiliary arm for damper motor control. ae 


IN ALL PRINCIPAL CITIES 
BOSTON 


OF THE UNITED STATES, 
CHICAGO CONTROLS COMPANY 
CANADIAN DISTRIBUTORS 
EXPORT DEPARTMENT 


NEW YORK ELKHA RT, INDIANA TORONTO AND MONTREAL. 


BRANCH OFFICES | ME=0-§ 7 A EXCLUSIVE DISTRIBUTORS 
NEW YORK 





Manufacturers of Automatic Controls for Oil Burners, Gas Burners, Coal Burners, E‘ectrical Refrigerators, Furnace Fans, Mechanical Stokers, 
Industrial Ovens, Ice Machines, Unit Heaters . . . also of Sign Flashers, Mercury Switches, Electric Heaters, Corrugated Metal Bellows 
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Armstrong Trap keeping 
Sturtevant Unit Heater 
at highest efficiency — 
blanket mills, Maine 
Textile Company. 


No condensate drainage troubles in this 
Ohio Match Co. plant: A battery of 
Armstrong Traps draining heating 
equipment. 
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Armstrong Traps 


clog with scum or sediment 


HERE is no surer way to secure dependable and positive 
condensate drainage from unit heaters, headers and coils 
than with Armstrong inverted bucket traps. 








Armstrongs possess every qualification necessary for satis- 
factory performance. They cannot airbind...nor do they clog 
up with scum or sediment. The upward-swirling movement of 
the condensate makes the trap self-scrubbing. Grease, scum 
and sediment go out with the discharge. These traps are giving 
attentionless service under conditions where other traps have 
to be taken off and cleaned frequently. 





They have large capacity, yet are small and compact enough 
to be supported by connecting pipes. A No. 30 Armstrong trap, 
for instance, can easily be “palmed” in the hand. Steam leakage is 
prevented by the water seal. Chrome steel valves eliminate 


6 e ° ” 
Armstrong Traps are wire-drawing. 
furnished in sizes and 


types re ss to Detailed information on their operation and applications 
1350 lbs. aad any 


degree superheat. sent on request. We cooperate with your engineers in deter- 
mining trap sizes and efficient layouts. 






ARMSTRONG MACHINE WORKS 
Three Rivers, Michigan 


District Representatives in 42 Cities 


H & V-11-Gray 
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For 


Maximum Combustion 


Efficiency 


One reason for the high efficiency of gas, 
oil or stoker-fired heating boilers is auto- 
matic combustion control to produce 
uniform boiler output. 


Install a properly balanced damper regu- 
lator on a hand fired boiler, adjust it to 
the point of desired boiler delivery, and 
combustion efficiency will be equal to the 
finest mechanical installation—lacking 
only the convenience of automatic firing. 


The average heating contractor has a 
hundred service possibilities on hand fired 
boilers to one prospect for stoker, gas or oil. 


And—while METAPHRAM Damper Reg- 
ulators can’t provide the convenience of 
automatic firing, they will insure com- 
bustion efficiency and convenience to the 
limit of hand firing possibilities. 


There is a type and size for every domestic 
heating boiler—steam, vapor, vacuum or 
hot water; at a price that every heating 
system owner can afford. 


NATIONAL REGULATOR CO. 
2309 Knox Ave., Chicago 


ERS OR LONG TRAVEL. 








National Systems of 
Heat Regulation and 
Humidity Control, 
Metaphram Dampers, 
Metaphram Motors, 
Industrial Thermo- 
= —— A-Jacks } NaTIO, 
m Damper us | NATIONAL NOL 
lator for high fe | \ penn 
boilers, Metaphram 
Damper Regulators for 
domestic steam, vapor, 
vacuum and hot water 
heating boilers, Meta- 
phram Furnace 


METACHRAM 












ANNAANANANAON 
METAPHRAM 


nuguUNUBUNUUU 
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METAPHRAM 
DAMPER, REGULATORS 





ATYPE AND SIZE FOR EVERY BOILER 













“TYPE A” FOR SMALL 
BOILERS WITH BALANCED 
DAMPERS 


“TYPE B’’ FOR ME- 
DIUM SIZE BOILERS 
WITH HEAVY DAMP- 


“TYPE C’’—A SIZE 
LARGER FOR LOw. 
PRESSURE OR VAC- 
+ UUM BOILERS. 


“TYPE D"—THE 
10” HEAVY DUTY 
TYPE FOR LOW 
PRESSURE, VAC- 
UUM OR VAPOR. 






“TYPE F’—FOR HOT 
WATER TEMPERATURE 
CONTROL. 


[ NATIONAL REGULATOR CO., 
| 2309 Knox Ave., Chicago 


| Please send us 


| { Bulletin F-100—Type F Metaphram Damper 
| Regulator for hot water boilers. 

| (J Bulletin LP-100— Metaphram Damper Reg- 
| ulators for low pressure boilers. 

| 
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THE ARCO = 2 


RADIAT HERM 


AUTOMATIC RADIATOR THERAAOSTAT 






































! 


© Typical installation of No. 230 Arco 
Radiatherm in exposed Corto Radiation. 





INDEPENDENT and AUTOMATIC 


~, 
Sompora lure a ont C i 


FOR EACH ROOM 


Ic is no longer necessary to turn radiators on and off by hand. The Arco 
Radiatherm automatically keeps each individual room at just the de- 
sired temperature. As long as an adequate heating system is in opera- 
tion, individual room warmth is constantly maintained at any degree— 
regardless of the temperature of other rooms in the building. This 
means automatic comfort— and just as important, it means a real saving 





©@ Typical installation of No. 225 Arco 
Radiatherm, remote control type, on a 
Murray Copper Radiator within enclosure. 





























@ in fuel—the Arco Radiatherm soon pays for itself. 
Installed as easily as an ordinary radiator valve, it goes to work im- 
For two pipe steam, vapor and mediately and operates automatically, efficiently and silently. Write us 
vacuum systems. for complete details. 
“eee KMERICANRADIATORCOMPANY 
DIVISION OF 


AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 
40 West 40th Street, New York City 
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oy See 


M°Alear a varia- 








tion in conditions 
calls for a control 
slightly different 
in design or ¢a- 
pacity... never a 
makeshift or mis- 


application, but 


McAlear No. 175 
Pressure Regulating Valve. 


always a control 
capable of doing 
the job right! 


MeAlear No. 528 
Suction and Pressure Strainer. 





ol 











McAlear No. 235 
Pressure Reducing Valve 





“MeAlear No. 395 
Single Seated Float Valve. 

















THE MCALEAR MFG. CO. 
1901-07 S. Western Avenue 
CHICAGO, ILL. 


send you the valuable data 

nlog sections. Do it today. 

McAlear No. 826 
Duplex Water Feeder. Feeds 
make-up water direct to boiler. 












McAlear No. 717 
Ball Float Steam or Water Trap. 
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workable sheet 
BI-FLAX 
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| Bux is an entirely new idea in insulating 


plaster bases. It combines the high insulating 
value of FLAX-LI-NUM with the permanence of 
diamond mesh metal lath. It protects against 
plaster cracks . . it insulates against heat and cold 
. - Never before have two such important fea- 
tures been combined . . never before has there 
been such a sound insulating plaster base. Speci- 
fy BI-FLAX. It builds life long comfort and beau- 
ty into a home with a single application . . It is 
the first and only insulating plaster base of steel. 
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A Product of 


FLAX-LI-NUM INSULATING CO. 
ST. PAUL, MINN. 
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Jennings Condensation Pumps 

are furnished in capacities of 

4 to 200 g. p. m. for serving 

up to 150,000 sq. ft. of direct 

radiation. Discharge pressures 
as high as 60 Its. 
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...in basement radiators 


Where radiators must be set be- 
low the boiler water line, the 
Jennings Condensation Pump pro- 
vides a positive and reliable means 
of returning the condensate to the 
boiler or hot well. By eliminating 
the expense of putting the boiler 
in a pit, a considerable saving in 
first cost is effected. 


The Jennings Condensation Pump 
is a sturdy, compact unit. Re- 
ceiving tank, pump and driving 
motor are combined in a single 
assembly. The pump impeller is 


mounted on a short extension of 
the motor shaft. No flexible 
coupling is required. A rigid 
bracket supports the motor, and 
insures alignment of shaft and 
working parts independent of the 
base. No detail of design or 
construction has been overlooked 
which makes for long life and 
economical operation. Write for 
Bulletin 99. 


The Nash Engineering Company, 
81 Wilson Road, South Norwalk, 
Connecticut. 


Jennings Pumps 
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MINIATURE GOLF COURSES 


and 


ood-Fiber Insulating Board 


INSULATION 





ROM all over the country requests are coming in to The Insulite Engineering 

Department for advice on the insulation of Miniature Golf Course shelters. This 
is just one example of the many ways the trained and experienced insulation engineers 
of The Insulite Co. are aiding the Heating and Ventilating industry in solving 
unusual insulation problems. 


In all kinds of insulation problems where it is necessary to control temperature or 
prevent moisture condensation, engineers everywhere are specifying Insulite. They 
know Insulite combines all the necessary qualifications — strength, durability and 
above all, high insulating efficiency. 


Insulite is made from the strong tough fibers of northern woods, chemically treated 
to resist moisture, and is not subject to rot or disintegration. Insulite has many uses in 
the heating and ventilating industry. Let us send you literature which gives the facts 
about the efficiency of Insulite for roof insulation, for controlling temperature, and 
the prevention of moisture condensation. You will want to know also about the 
advantages of Insulite for air duct insulation, how effectively it maintains temperature 
and absorbs fan noise. Write today for samples and this additional information, or 
just fill out and mail the coupon. 


perpen ba (aE SLIT Co. 


1200 Builders Exchange, Dept 29 
panos ange, Dept K {A _Backus-Brooks Industry} 


Cffices in All Principal Cities 1200 Builders Exchange, Dept. 29 K 
Please send me samples and additional infor- 


mation on Insulite and its use in the Heating Minneapol is Minnesota 
end Ventilating Industry. , 


























s 
OFFICES + IN:: ALL:: PRINCIPAL:: CITIES 
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ONLY JENKINS.... 


have both these advantages 











FIG. 106-A, Screwed, Jenkins Standard Bronze 
Globe Valve, with one-piece screw-over bonnet, co . s 
and slip-on stay-on disc holder. For 150 lbs. . 
steam working pressure, or 250 lbs. oil, water, 8 
gas working pressure. os 








SCREW-OVER bonnet that is made in 

one piece and a slip-on stay-on disc 
holder combine advantages obtainable only 
in Jenkins Valves . . . Standard Bronze 
Globe, Angle and Cross Valves. 


Ask your supply man to let you examine 
Jenkins Fig. 106-A. Note the large hex 
faces on the one-piece bonnet which enable 
you to obtain a good grip with a wrench. 
You can remove and replace the bonnet over 
and over again. The sturdy one-piece con- 
Note the finely finished sorew-over bonnet that SttuctiOn provides strength against springing 
is made from a single piece of selected Jenkins or distortion. At supply houses everywhere. 
Valve Bronze. , , : 
Write for Bulletin 141. 





JENKINS BROS. 


80 White Street 524 Atlantic Avenue 133 No. Seventh Street 
New York, N. Y. Boston, Mass. Philadelphia, Pa. 


646 Wash. Blvd., Chicago, IIl. 1121 No. San Jacinto, Houston, Tex. 


JENKINS BROS., Limited, Montreal, Canada London, England 
Factories: Bridgeport, Conn. Elizabeth, N. J. Montreal, Canada 


~ Jenkins 


Then remove the bonnet and look at the slip-on VA LV E S 


stay-on disc holder. It slips on, but when the 
bonnet is removed, this disc holder won't slip 


off until you want it to. Since 1864 


JENKINS VALVES ARE ALWAYS MARKED WiTH THE “DIAMOND” 
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hen You Buy Badger Joints 


Thousands of Other Badger 
Joints Say “Okay” 


HIS is a message about “consumer accept- 
ance”—one of those terms that may mean 
little, but when properly buttressed with facts 


means much. 


Anyone is willing to buy a new or slightly 
known product when an emergency arises but 
for routine installations naturally the proven 


product is preferred. 


Take expansion joints—being sold on the cor- 


rugated type of expan- 
sion joint, your choice 
should be Badger. It 
enjoys ‘‘consumer 
acceptance” to the ex- 
tent of thousands of 
units already installed. 


When you buy your 
next joints, make them 
Badger. All those 
other units, and their 
users, will say “Okay”. 


E. B. BADGER & SONS 
COMPANY 


FEATURES ON WHICH 
BADGER JOINTS HAVE 
BUILT UP THEIR 
REPUTATION: 
Seamless tubes of just the right 

gauge of special copper. 
Corrugations of just the right 
depth and curvature. 
Protecting equalizing rings. 
Function without use of any 
packing. 

Monel Metal sleeve for super- 
heated steam. 

Choice of flanged- or welding- 
ends. 


67 Pitts Street, Boston, Mass. 


Atlanta, Ga., Red Rock Bldg. 


g. 
Chicago, Ill., 2831 S. Parkway 


Minneapolis, Minn., 732 Build. Exch. 
Charlotte, N. C., 1408 Independence Montreal, Que., Can. Cement Bldg. 

Bid New Orleans, La. 419 Maritime Bldg. 
New York, N. Y., 271 Madison Ave. 


Cincinnati, Ohio, Union Trust Bldg. Philadelphia, Pa., 1500 Walnut St., 


Cleveland, Ohio, Guardian Bldg. 
Detroit, Mich., 402 Ford Bldg. 


Room 901 
Pittsburgh, Pa., Union Trust Bldg. 


Houston, Tex., 1308 Sec.Nat.Bk.Bldg. Salt Lake City, Utah, Kearns Bldg. 
Indianapolis,Ind.,823 Occidental Bldg. San Francisco, Cal., Sharon Bldg. 


Kansas City, Mo., 1336 Oak Street 


Seattle, Wash., 415 Lenora St. 


Los Angeles, Cal., 517 Hollingsworth St. Louis, Mo., 3605 Laclede Ave. 


Bldg. 





o 


Badger Joints will be on exhibition 
at the 


NEW YORK POWER SHOW 
DECEMBER ist to 5th BOOTHS 565 - 566 


Come in and check up these advantages 
with the joints available for study. 
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THEY KEEP A-RUNNING 
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10 Horse Power Century Type SC Multi-speed Constant 
Torque Squirrel Cage Induction 3 and 2 Phase Motor 


TOTALLY ENCLOSED FAN COOLED 


MULTI-SPEED MOTORS 


Constant Horse Power » Constant Torque 7 Variable Torque 


These Multi-Speed Squirrel Cage Motors have the added advantage of full 
protection to the winding, armature and other internal parts of the motor, all 
of which are completely isolated from the outside air. They are particularly 
desirable in all installations where adjustable speed requirements must be met; 
and where dust, dirt, dampness and fumes are present in objectionable quanti- 
ties, such as grain elevators, car loaders, conveyors, stokers, machine tools and 
similar equipment. 


They are built for 2, 3 and 4 speeds, with wide or narrow speed ranges, such 
as 1800/1200 or 1800/600 down to 900/450 R. P. M. (60 cycle). Special speed 
combinations are available. Control may be manual, push button or automatic. 


Built in standard sizes from 14 to 125 horse power, in normal torque, high 
torque and normal or low starting current types. 


CENTURY ELECTRIC COMPANY 
1806 PINE STREET’ » ST. LOUIS, MO. 
40 U. S. and Canadian Stock Points and More Than 75 Outside Thereof 


SINGLE PHASE, MOTOR GENERA.- 
THREE PHASE, TOR SETS, ROTARY 
Za on Des Ok as a CONVERTORS, FANS 





CURRENT MOTORS M OTO R S AND VENTILATORS 
FOR“-MORE THAN 26 YEARS AT ST. LOUIS 
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TWIN Buildings 


Both of the Cornelissen twin 
apartment buildings, Boston, 
Mass., contain the same amount 
of cast iron radiation. Both are 
heated with oil, using the same 
type of oil burner. The only dif- 
ference in the heating equip- 
ment is the boiler. One build- 
ing is heated with a single pass 
Heggie-Simplex Residence Type 
Steel Boiler. The other building 
is heated with a standard make 
of double pass residence steel 
boiler. The building equipped with 
the Heggie-Simplex Residence 
Type Boiler is heated at a fuel 
cost 20% below that of the other. 


=Pet ONE 
is Hieated for 
20°, LESS 


= the single pass Heggie-Simplex Residence Type 
Steel Boiler proves its greater economy for resi- 
dences and small buildings! This modern heating unit 
is not a ‘Tom Thumb” edition of the Heggie-Simplex 
Boiler for large buildings. It is designed specifically 
for buildings with radiation loads of 1730 sq. ft. or 
less. It is constructed to meet the requirements of 
these jobs, and at the same time produce the high- 
est operating efficiency. To operate on the chimneys 
found in small buildings. To necessitate only morning 
and evening attention. To make cleaning possible in 
the shortest period of time and easily. To burn fuel 
—any fuel—with unmatched economy. To harmonize 
in a dignified manner with modern basement fur- 
nishings. Its durable welded steel construction not 
only prevents cracks, leaks and costly repairs, but 
minimizes insurance charges as well. For detailed 
information — write Heggie-Simplex Boiler Company, 
Joliet, Illinois — Representatives in all principal cities. 





HEGGIEF’SIMPLEX 


STEER HEATING BOILERS 
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Heating, Ventilating and 
Cooling Contractors 


Hieatinc contractors who have gone 
along with the procession, and have 
broadened out as dealer-contractors, are 
playing in luck. The news is that ex- 
74 perimental work on unit air coolers, 
built on the lines of the unit heater, has 
reached the point where a number of 
types are now ready for the market. 
Some of them already have made their 
debut. 

This means that the men in the in- 
stallation field are to have another 
product to add to their line which will 
88 enable them to qualify at once as heat- 
ing, ventilating and cooling contractors. 

It is one more sign, if, indeed, any 
were needed, of the passing of the Old 
95 Order. 
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‘With All 
~ Your Building 
—Build Reputation 


VEN in these days of frantic striving for low first cost, 

regardless of ultimate economy, the opportunity comes 
to every Architect, Engineer and Contractor, to create that 
outstanding monument to his skill, for which all those other 
jobs have seemed but a preparation. 

When only the best of everything is good enough, when 
lasting beauty and utility are the primary considerations, 
then it becomes a matter of writing air-tight specifications, 
that will leave no room for substitutions, particularly in 
the hidden things. 

In the case of Heating Systems, many leading contractors 
have solved the problem by installing 


SARCO Radiator Traps 


The NAMEalone guarantees a quality product of outstanding merit. 

There is only ONE TYPE of Sarco Trap, made in different sizes, 
which are specified according to published capacities. 

All employ the Sarco helically coiled multiple bellows, made 
from seamless phosphor bronze tubing. All have self-aligning, con- 
ical valve heads, making line contact with the seat. 
No cast iron is used. 


Write for our booklet P-75. 


SARCO COMPANY, Inc. 
183 MADISON AVE. NEW YORK, N. Y. 


BRANCHES IN PRINCIPAL CITIES 
Sarco (Canada) Limited, 660 St. Catherine Street W., Montreal 











SARCO]| 
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A QUALITY 
STANDARD 














Heating Contractors and 


Gas Conversion Burners 
VENTS in the gas heating field are moving 
towards a decision of no little importance to 
the heating contractor. We are not referring now 
to the policy of merchandising gas-heating equip- 
ment direct to the consumer, instead of through the 
heating trade, but to the proposed policy expressed 
at the recent American Gas Association convention, 
in Atlantic City, by one speaker who said that 
“with the conversion burner the problem of devel- 
oping a sales organization, an installation gang, 
and a service crew made up entirely of gas men 
working for the organization, has been found prac- 
tical and efficient.’”’ To be sure, the speaker may not 
necessarily have been voicing the opinions of gas 
men in general, but his statement, nevertheless, 
reveals a trend which easily may operate to deprive 
the heating contractor of a branch of the heating 
business which rightfully belongs to him. As in the 
case of the merchandising of gas-heating equip- 
ment, the heating contractor’s cue, as we see it, is 
to let no grass grow under his feet in demonstrat- 
ing to the utilities that efficiency is not the exclu- 
sive property of the gas companies, and that in the 
long run better satisfaction will be obtained when 
such a job is handled by men experienced, not in 
one detail of the work, but in every phase of the 
installation. 


The House 
of the Future 


T is becoming the popular thing, these days, to 
prophesy what the house of the future will look 
like, and how it will be protected against the heat 
of summer and the blasts of winter. In one of these 
predictions, a combination of translucent and 
opaque windows as wide as store show windows are 
given a prominent place, as well as flat roofs for 
use as outdoor living rooms in the summer, to re- 
place sloping roofs on single-family dwellings. In 
that event, we may expect to see several oversize 
windows in each side wall, with the center one of 
transparent glass. Walls and partitions, it is 
claimed, will be made so much thinner that an extra 
room can be added without enlarging the house. 
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Editorial 


The basement, it is maintained, will be eliminated 
entirely. Heating systems will be relegated to 
garages, which will be attached to the house. With- 
in the next decade or so, every house built will have 
an adjoining garage. 

Due to the advent of the attached garage, build- 
ing lots will change in size. They will be wider and 
of less depth, the garage being attached to the side 
of the house. The deep lot, it is pointed out, is a 
survival of the days when it was necessary to place 
the barn at the end of the back yard to keep stable 
odors as far as possible from the house. 

Floor plans, we are delighted to note, will be 
shifted so that the living room will be at the back 
of the house, and kitchen and service rooms on the 
street side. Living rooms, it is argued, were placed 
originally along the street, because the street was 
thought of as a parkway. Also, it was pleasant to 
sit on the front porch or to linger by the front- 
room windows. 

In the new scheme of things, building insulating 
materials will have an important place, because 
with thinner walls and partitions, insulating board, 
augmented possibly by a sheet of steel, will be the 
key to this form of construction. Under present 
building codes most walls must be 8 in. thick, but 
it is lightly prophesied that these codes will be 
revised in the future to permit 4-in. and possibly 
even 2-in. walls and partitions. 

As heat is required to make ice and to supply 
cool air, the house of the future, according to the 
same prophet, will have one plant which will fur- 
nish the necessary heat, make ice, and cool the air 
when necessary. 


Industrial Building 
Reference Number 


EATING AND VENTILATING for December, 
as already announced, will be an Industrial 
Building Reference Number. Probably in no other 
branch of the art has the practice, both in heating 
and ventilating these buildings, and in the use of 
air - conditioning equipment for process work, 
undergone greater changes. Present-day practice, 
particularly with regard to such factors as the 
application of unit heaters, the design of small 
power plants, the selection of air filters, air condi- 
tioning and fuel selection, will have a prominent 
place in the December issue. 











Thermostatic Radiator Trap Tests’ 


by GAETON URBANI AND VICTOR VARGAS 


EW tests on thermostatic radia- 

tor traps to determine (1) the 
seating pressure of the elements at 
various steam pressures; (2) the 
height of the water level accumulated 
in the radiator at different steam 
pressures; and (3) the fatigue of the 
metal used for the bellows or dia- 
phragms, have shed some interesting 
light on the operation of these de- 
vices. 

Fig. 1 shows the apparatus used 
to determine the seating pressure of 
the various makes of traps. Figs. 2, 
3 and 4 are photographs of the set-up. 

An ordinary gas heater, A, was 
used, on which was mounted a tank, 
B, to supply the water to the heater 
and to maintain a head of water 
above the gas flame. The water 
gauge, C, was used to show whether 
there was an ample supply of water. 
As the steam was generated, it rose 
to the upper part of tank, B, and 
thence through the pipe, D, controlled 
by the valve, E, into the radiator, F. 
Upon condensing, the water passed 
through the thermostatic steam trap 
and into the reservoir, G. A ther- 
mometer at H showed the tempera- 
ture of the steam entering the radi- 
ator, and thermometer J showed the 
temperature of steam leaving the 
radiator. 

Temperatures of the steam were 
checked against the pressures, as 
shown by the pressure gauge at K. 
Valve L was inserted in order to 
supply water to the radiator in case 
of necessity. Pipe line M provided 
circulation between the tank and the 
heater. 

N is the gas supply line, and O is 
the water supply line. The water 
gauge P is to show the amount of 
water in the radiator at different 
steam pressures which will be ex- 
plained later. Q is a lever pivoted 
on an angle iron, which is clamped 
to the table by means of a clamp 
which makes it possible to adjust it 





*From a thesis prepared for the degree of 
M. E. at the University of Detroit. 








Sofety Valve 































































































Fig. 1. 


Diagram of Equipment for Testing Radiator Traps for 


Seating Pressure and Water Level in Radiator 


at different positions for different 
traps. 

R is a plunger which is adjustable 
for different traps. It pushes against 
the element in the trap, S, giving the 
seating pressure of the valve-piece 
on the seat by pulling on the scale, T. 
Note the trap, S, is removable and 
can be replaced by another one to be 
tested. 

Enough steam was generated in 
heater, A, to give 5 lb. pressure at 
the gauge, K. The temperature of 
the inlet steam at H, and the tem- 
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perature of the steam at the outlet, 
J, were then checked with the pres- 
sure. With plunger R in contact 
with the valve piece of the bellows. 
or diaphragm of the trap, the water 
in the radiator was all removed and 
a reading taken of the seating pres- 
sure of the bellows of that particular 
trap. 

Readings were taken at different: 
pressures, ranging from 5 lb. gauge 
up to 25 lb. and back again to 5 lb. 
The mean was then taken of the two 
sets of readings. 
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Temperatures at which the traps 
opened to release the condensation 
under atmospheric conditions inside 
the radiator and around the trap 
were as follows: 


Temperature 


at Which 
No. Traps Opened 

Deg. F. 
Wess TSS CREAR 178 
Be alieee de eins rede eee 180 
, Pena er es Srs ear eye hr ae 190 
OR reilana ies dkd: eotas Waren we 190 
Bete hy ky as dearest a we eee 194 
OD ccraadodt Seon demas een 194 
De bial Siecacsiety hmatarere ee 196 
We rer I co ieen rats re ee ee 198 
Maan RBS ele Wet alte ceerae arenes 198 
UPA tr ola dk tar in fees 199 
Re ee ate er ea Lay wae tara 199 
DF Ba Sis Seeeee de ok ae 200 


To determine these different tem- 
peratures, the traps were set as 
shown in Fig. 1. Steam was admit- 
ted to the radiator until a pressure 
formed. Then valve L was opened, 
admitting water to the radiator, the 
temperature of which was indicated 
by the thermometer, J. Hot water 
was used and given ample time to 
cool the liquid and elements of the 
trap gradually. As the trap opened 
to relieve the water, the temperature 
of the water in contact with the ele- 
ments was indicated by thermom- 
eter, J. 

Fig. 5 shows the results of the 
seating pressure tests, as well as the 
water-level tests. 

It is obvious that with high seat- 
ing pressures there is additional 
economy and, therefore, increased 
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efficiency in the heating system. 
With proper design and construction 
the excessive stresses in the bellows, 
due to the internal pressure, would 
not cause the metal to fail any sooner 
than when operated at lower pres- 
sures. They also make the trap more 
sensitive in preventing the flow of 
steam to the return main before it 
condenses. 


Water-Level Test 


For the water-level test, the same 
apparatus was used to obtain the 
height of water maintained in the 
radiator above the seat of the trap 
at various steam pressures, with the 
exception that a scale was added on 
the water gauge, P, divided in grad- 
uations of 1/10 in., as shown in 
Fig. 1. After the trap was placed on 
the radiator, the height of the seat 
of the trap from the table was ob- 
tained, and the same height indicated 
on the graduated scale of the water 
gauge, P. This was called the zero 
mark. 

When steam was generated and 
pressure formed, a certain amount 
of the condensate accumulated in the 
radiator before the thermostatic trap 
opened. Enough additional steam 
was generated to produce a pressure 
of 5 lb. on the gauge. This recorded 
the height to which the water level 
was raised or maintained at that 
pressure without manipulating or 
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disturbing the trap. The trap was 
permitted to work automatically. 


Readings were taken at every 5-lb. 
increase in pressure, from 5 lb. to 
25 lb. 

Nearly all the traps released the 
condensate rather fast, and not very 
much water was permitted to re- 
main in the radiator. By designing 
a trap with a larger orifice at the 
outlet, the condensate could remain 
in the radiator until it dropped to a 
temperature of about 175° F. before 
being released. Thus a lower cost 
of operation could be maintained in 
the heating system, and the efficiency 
increased. 

For example: 

Heat of the liquid at 200° F. = 
167.95 B.T.U. per lb. 

Heat of the liquid at 175° F. = 
142.88 B.T.U. per lb. 

A %-in. trap is capable of passing 
30.3 lb. of water per hr. for 125 sq. 
ft. of radiation. Then 24 x 30 = 
720 lb. of water per 24 hr. 


Assume seven months as the heat- 
ing season. 

Then 30 x 7 x 720 x 25.07 = 3,790,- 
584 B.T.U. per heating season. 


Since the overall boiler efficiency 
is about 60% and the average heat 
value of the coal, 12,000 B.T.U. per 
lb., then 


3,790,584 
= 537 lb. of coal saved. 





0.60 x 12,000 





Figs. 2, 3 and 4. Arrangement of Seating-Pressure and Water-Level Test Apparatus 
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Fig. 5. Results of Radiator Trap Tests Showing Seating Pressures at Various Steam Pressures and Height of Water Level 
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In large heating systems contain- 
ing many thousands of square feet 
of radiation, the savings would be 
commensurately large. 


Fatigue Test 

For the purpose of this test, 
fatigue may be defined as the deteri- 
oration of a substance due to a con- 
tinued repetition of stress. It prob- 
ably is due to the accumulation of a 
large number of very small perma- 
nent sets and can be removed wholly 
or partially by annealing. Repeated 
reversals of stress, much less than 
the elastic limit, will cause fatigue 
and ultimate fracture. Therefore, 
due to these reversals of stresses in 
a thermostatic steam trap, fatigue 
is a very important characteristic in 
the analysis and design. Careful 
judgment must be applied in choos- 
ing a certain metal or process to 
make the bellows or diaphragms of 
thermostatic traps, as these are the 
most vital mechanism for their suc- 
cessful operation and long life. 

In these tests (See Figs. 7 and 8), 
it was the aim of the experimenters 
to investigate different makes of 
traps and to obtain definite informa- 
tion as to cause of some of the 
failures due to fatigue. 

In order to operate several of the 
thermostatic steam traps simulta- 
neously, it was necessary to resort 
to a more complex mechanism. (See 
Fig. 6) A camshaft with eight cams 
was used which made it possible to 
test eight traps simultaneously. The 
camshaft, A, was fastened between 
two bearings, B and C, on the frame, 
DE, free to rotate. On the frame 
DE were mounted the eight traps to 
be tested. 

The inlet side of each trap was 
screwed to the frame DE, with the 
outlet side facing the camshaft. The 
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Fig. 6. Equipment for Making Radiator Trap Fatigue Test 


outlet side was fitted with a plug in 
which a hole was drilled to allow the 
plunger to push against the valve 
piece of the diaphragm in the trap. 
The length of the plunger was ad- 
justed to suit each trap individually. 
It was made so that when the maxi- 
mum lift of the cam occurred, and 
the cam was in contact with the 
plunger which, in turn, was in con- 
tact with the valve piece of the dia- 
phragm of the trap, then, as the 
diaphragm of each trap expanded, 
the plunger was pushed in the way 
of the cam. The cam then operated 
between the positions when the seat 
was closed and fully opened. 

In order to know when each of 
eight traps on test failed due to 
fatigue, a hole was drilled in the 
plunger in which a spring wire, §, 
was fastened and looped around on 
the frame, DE, and secured by a 
screw. The spring exerted a slight 
pressure against the bellows or dia- 


phragm of the trap. When the valve 
piece of the diaphragm was in work- 
ing condition, the wire loop would 
spring back and forth until it failed 
by fatigue. 

Motor, H, was geared directly to 
the camshaft with a gear reduction 
of 2 to 1 in which it operated all the 
traps. The motor was fastened to 
the other frame which held the oil 
tank, J, and the frame containing the 
traps was fastened to the other frame 
by three brackets in which the traps 
remained immersed in oil in the 
tank. A three-burner gas stove, K, 
was used to keep the temperature of 
the oil constant. 

When all the traps were adjusted 
and ready to run, they were immersed 
in the oil bath, in which the temper- 
ature was maintained constant at 
220° F., in order to assure that all 
the bellows or diaphragms worked 
or expanded. As soon as the tem- 
perature of the oil reached 220° F., 





Figs. 7 and 8. Fatigue Test Equipment Showing Radiator Traps Under Test 
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the electric motor, H, was started 
and the camshaft actuated the ele- 
ments in the traps. Knowing the 
time started and the time the spring 
wire connected to the trap failed to 
operate, and also the R.P.M. of the 
motor and camshaft, the number of 
movements or cycles through which 
the diaphragms moved was calcu- 
lated. 

Following are the results of the 
fatigue test: 


Number of Number of 

Hours in Cycles Before 

Operation Fracture 
No. 
1 10 hr. 58 min. 567,525 
6 10 hr. 5 min. 521,812 
8 9 hr. 45 min. 504,562 
11 9 hr. 20 min. 483,000 
5 9 hr. 5 min. 470,062 
4 8 hr. 3 min. 416,587 
9 6 hr. 52 min. 355,350 
3 5 hr. 16 min. 272,550 
7 4 hr. 13 min. 218,212 
i2 3 hr. 28 min. 179,400 
10 3 hr. 12 min. 165,600 
2 (Did not operate under these 

conditions ) 

R.P.M. of motor = 1725. 


R.P.M. of camshaft = 862.5. 

C,=R, xt. 

C, = Number of cycles of the ther- 
mostatic element before fracture. 

R,. = Number of R.P.M. of cam- 
shaft. 

t = Time in minutes. 


The results were rather a surprise. 
Traps which might have been expect- 
ed to last longer failed before the 
ones considered weak. Undoubtedly, 
the test results did not indicate the 
actual life of the elements in the 
traps, due to increased reversals of 
stresses set up in the bellows them- 
selves at a high rate of speed. Also, 
the heat generated by the movement 
of the bellows is not conducted away 
by the oil. This resulted in higher 
temperatures and pressures in the 
bellows. 

Since all the traps were run under 
the same conditions, the only ap- 
parent logical conclusion is that this 
particular test gives only a compara- 
tive indication of the probable life 
of the thermostatic elements. Not 
only were the traps operated under 
impractical conditions, but the stress- 
es were the maximum they possibly 
could have had under any conditions, 
because the thermostatic elements 
operated at the full-travel closed 
position to their maximum open 
position with a comparatively large 
vapor pressure in the bellows, tend- 
ing to keep it seated. 
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In a non-automatic controlled heat- 
ing system we know that the modu- 
lating vaives are turned off at least 
once every twenty-four hours, which 
allows the thermostatic element to 
make one complete cycle, while the 
rest of the day it is not functioning 
or operating at a fraction of the 
maximum lift of the element, there- 
fore producing less stress on the 
metal composing the elements. The 
number of times that the elements 
operate, and the percentage of the 
maximum life that they actually op- 
erate in practice, is difficult to say. 
There are so many variable condi- 
tions existing that no set rule can be 
given to determine the number of 
cycles the thermostatic element or 
diaphragm is capable of performing 
before fracture, without actual ex- 
periments after the trap has been 
designed and built. 





Ultra Violet Ray Transmission 


Recent productions of special window 
glasses for transmitting ultra violet 
solar radiation is the occasion for the 
publication of a new research paper, 
No. 113, by the Bureau of Standards, 
Washington, D. C. The paper presents 
average transmissions at 302mu of 
samples of window glasses produced 
prior to February 1, 1929. Additional 
data are presented in the following 
table, giving similar averages of samples 
of various makes of special window 
glasses obtained during the twelve 
months prior to May 1, 1930. 

In its investigation the bureau has 
endeavored to rate the brand of ma- 
terial instead of the finished product, 
as glass is known to vary from melt to 
melt in spite of the most careful super- 
vision. The bureau points out that the 
purchaser may protect himself by hav- 
ing the dealer contract to furnish glass 
whose transmission after stabilization 
by exposure shall not fall below an 
agreed value at 302mu. 
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‘Heating and Ventilating 
Degree-Day Handbook” 


A manual which contains all of the 
essential data regarding the degree day 
and its applications, has just made its 
appearance under the title of “Hearing 
AND VENTILATING Degree-Day Hand- 
book.” Included in the contents is the 
HEATING AND VENTILATING Degree-Day 
Map of the United States, as published, 
in its revised form, in HEATING AND 
VENTILATING for February, 1930, as well 
as the Industrial Degree-Day Map, and 
three newly-designed charts for deter- 
mining fuel consumption by the degree- 
day method for coal, gas and oil. 

An important feature of the manual 
is the tables of degree days for 1000 
American cities. These tables include 
not only the yearly degree-day totals, 
but also the totals by months, making 
it possible to check the heating load or 
the fuel consumption with the whole, 
or with any part of the heating season. 

The manual is of convenient size to 
fit the pocket and bound in a way which 
permits it to lie open flat. Size 5% in. 
x 7% in. Pp. 58. Price $1.50. Published 
by HEATING AND VENTILATING, 521 Fifth 
Ave., New York. 





New Handbook Scheduled 


A new edition of the “Handbook of 
Domestic Oil Heating,” published by the 
American Oil Burner Association, will 
make its appearance about January 1. 
The last edition, which was compiled 
and edited by Harry F. Tapp, executive 
secretary of the association, was’ pub- 
lished two years ago this month. The 
new handbook will also cover commer- 
cial and industrial installetions. 





S. DeWitt Chapman 


S. DeWitt Chapman, a consulting en- 
gineer and contractor specializing in 
plumbing, heating and ventilating for 
the past 30 years, and a member of the 
firm of D. W. Chapman Co., Baltimore, 
Md., consulting engineers, died on 
August 15 after a brief illness. Mr. 
Chapman was in his fifty-sixth year. 





Transmission of Various Glasses at 302mu, When New and After Exposure at a 
Distance of 15 cm from a 110-Volt Horizontal Uviarc Quartz Mercury Lamp for 
Ten Hours; and of Duplicate Samples Exposed to the Sun for 
Five to Twelve Months. Thickness of Glasses, 2.3mm. 














Average Per Cent Transmission 
No. of | After After 

Samples | Exposure Exposure 

Trade Name Tested New | to Lamp to Sun 
OSTA: Ae ra 1 92 92 92 
NOTRE 5 ooo i diesen ee a eek 3 61 59 60 
MPEIRNINIS nS oie oc. siSsiwisinie ROS OO RSS 3 63 50 57 
MOWADEODOD. ooo o his a Seca rien 3 67 48 53 
BICHORIASS foc os oes Kee ce cee 8 64 45 53 
LUO UL RES ee Serer rer 3 71 42 51 
bie a ce .  EE C TTe 20 58 — 33 42 

















Using Condensate From Heating | 
System as Hot Water Supply 


S was reported in HEATING AND 

VENTILATING for July, in con- 
nection with the story of the National 
District Heating Association conven- 
tion in St. Louis, considerable pro- 
gress has been made during the past 
year in the utilization of condensate 
from district heating systems as hot 
water supply to buildings. R. M. 
McQuitty, of the Union Electric Light 
and Power Company, St. Louis, told 
of the condensate recovery system 
installed in the company’s office build- 
ing in which the condensation is 
admitted directly to the water tank. 
He was careful, however, to point 
out that all methods for the utiliza- 
tion of this condensate are more or 
less restricted and difficult of appli- 
cation, having certain limitations 
which probably account for the 
failure on the part of many buildings 
to try to make use of it. : 

First of all, the temperature of 
condensate is relatively low for heat- 
ing purposes. Consequently an ab- 
normally large amount of radiating 
surface is necessary to reclaim the 
heat from it and this radiation must 
be used in some form of preheate- 
with steam radiation as a booster. 
This often causes duplication of 
equipment, the cost of which might 
offset the savings accomplished. 

Furthermore, the supply of con- 
densate is not constant, but varies 
with the steam demand. It must 
be used in a process having a demand 
similar to that of the major steam 
use or some means must be devised 
to store it during peak conditions. 


Economizers 


The methods of utilization of con- 
densate heretofore employed, points 
out Mr. McQuitty, have been in the 
form of heat exchangers, known as 
economizers, whereby the heat is 
partially extracted from the conden- 
Sate and used for preheating air or 
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Fig. 1. 


Method of Using One Bank of Coils in Blast Heater as Economizer. 


Where Automatically Controlled, Indirect Radiation is Used 
to Heat the First Floor 


water. Considerable savings in steam 
may be accomplished by means of 
exchangers and under certain condi- 
tions they offer the best method of 
utilization. 

Fig. 1 shows a schematic arrange- 
ment whereby the hot condensate 
from the building heating system is 
passed through one of the stacks in 
a blast heater. The cold air thus is 
preheated by the economizer stack 
before it reaches the steam radia- 
tion. This gives a maximum tem- 
perature differential between the con- 
densate and the air to be heated, 
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thereby allowing a greater exchange 
of heat. 

It is necessary, however, to have a 
stack of steam radiation ahead of the 
economizer stack to prevent freezing 
in severely cold weather. This steam 
radiation may be thermostatically 
controlled to turn on at 40°. The 
other stacks should also be thermo- 
statically controlled to prevent over- 
heating. Although this scheme is 
limited to those buildings in which 
indirect radiation is installed, it has 
the distinct advantage in that the 
supply of condensate is always in 
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direct proportion to the demand for 
heat. 

Fig. 2 shows another form of ex- 
changer whereby the hot condensate 
is used to preheat water for building 
use. This method has been used 
more than any other in the past. 
Practically every building has need 
for hot water and the scheme can be 
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any method of utilization through 
use in heat exchangers is only as 
efficient as the exchanger. The effi- 
ciency of the exchanger varies with 
the amount of radiating surface 
which it is practical to purchase and 
the temperature differential which 
can be maintained between the con- 
densate and that of the medium to 
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it returns from the heating system 
is as low as 100° this simply means 
that more of its heat has been used 
to heat the building and any steam 
required to reheat it would be utilized 
at practically 100% efficiency pro- 
vided the condensate from that steam 
is also returned to the hot water sys- 
tem. The same high efficiency could 
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adapted to any heating system. Since 
the tubes of the economizer are im- 
mersed in water the amount of radi- 
ating surface required to reclaim a 
given amount of heat is considerably 
smaller than that of the air econ- 
omizer. The best economies are de- 
rived from this system, where the 
hot water consumption of the build- 
ing is comparatively large. 

This method, while perhaps the 
easiest in application in the majority 
of cases, is at a disadvantage as to 
thermal efficiency due to the fact 
that the demand for hot water does 
not necessarily coincide with the 
variable amount of condensate-avail- 
able. - The result is that it may oper- 
ate very inefficiently when the supply 
of condensate is large and the de- 
mand for water is small. 


It should be borne in mind that 


Fig. 2. Method of Utilization Whereby Condensate is Used to Preheat Water 


be heated. Even under ideal condi- 
tions soft warm water is still being 
discharged to the sewer and usually 
an inferior grade of water heated. 


Use of Condensate as Hot Water 


There is no doubt, states Mr. Mc- 
Quitty, that the use of condensate as 
hot water would be the most efficient 
means of utilizing it. Instead of 
only part of the heat being reclaimed, 
every B.T.U. would be saved and any 
building using it would be supplied 
with soft water which could not be 
excelled by the most expensive soften- 
ing equipment. The saving which 
could be accomplished in water alone 
is well worth consideration. 

The condensate is usually hot 
enough for hot water supply without 
having to be reheated. Even though 
the temperature of the condensate as 








also be obtained for all steam used 
for heating water during the summer 
months. 


Special Study Made as to 
Practicability 


A special study was made by Mr. 
McQuitty as to the advisability of 
using condensate as hot water supply 
for buildings. The study was applied 
particularly to those buildings served 
by the district heating system of 
The Union Electric Light and Power . 
Company at St. Louis. It is based 
on four years of observation, as to 
temperature and purity of conden- 
sate, including the heating season of 
1929-30, during which time the con- 
densate was actually used as_ hot 
water supply for the ten-story office 
building of the company. 
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Chemical Analysis Shows 
Condensate to be Pure 


The first step in this study was to 
have a chemical analysis made of 
both the steam and condensate. 
making this analysis the following 
points were considered. First, does 
the condensate contain any impurities 
such as rust, boiler compound, etc., 
which might make it unsuitable for 
hot water supply? Second, is there 
danger of its being unduly corrosive 
to the hot water piping system? 

The analysis showed the conden- 
sate to be exceptionally pure water 
containing only 0.048 grains of total 
solids per gallon. No trace of boiler 
compound could be detected. As to 
danger from corrosion, the conclu- 
sion was that it would probably be 
no more corrosive than any other 
soft water, as long as it was not un- 
duly exposed to the air. Actual prac- 
tice has demonstrated that the inter- 
mittent use of the soft water during 
the winter and the harder city water 
during the summer actually removes 
the usual troubles due to excessive 
scale in the piping, while the scale 
formed from hard water protects the 
pipes from any corrosive action. 

There is a tendency for corrosion 
in all hot water piping. The use of 
cast-iron or copper piping is con- 
stantly being recommended for hot 
water piping and in many cases the 
increased cost of the pipe is justified. 


Condensate Available Approxi- 
mately Equal to Annual Hot 
Water Requirements 


A study of steam consumption 
records of ten office buildings in 
St. Louis shows that these buildings 
required annually a total of 95,945,- 
000 lb. of steam for heating and 
10,823,000 lb. of steam for heating 
water. This indicates that these 
buildings heated approximately 97,- 
407,000 lb. of water for building 
use and discarded 106,768,000 lb. of 
soft hot water as condensate. 

The average building in this group 
contained 1,978,718 cu. ft. of contents 
and 27,526 sq. ft. of radiation, giving 
an average steam consumption of 
4.85 lb. per cu. ft. of space per 
season for heating and 0.55 lb. per 
cu. ft. per year for water heating. 
No exact data are available on hotels, 
but the indication is that their hot 
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. TABLE 1 
Theoretical Saving in Steam for Water Heating if Condensate is Used as 
Hot Water Supply 

Cubical content of building................... Atl eee Si aiare-nialas 1,978,718 cu. ft. 
FRSEIROO COMICON ok ok ho Se i hie he bin os eRe de ce chew bhe we ces Oeeks 27,256 sq. ft. 
Steam required for heating per season................ 0... cee eee 9,595,000 Ib. 
Hot water required per year........... 2.0... cece ee cece cece eee ees 9,738,000 Ib. 

Estimated 
1000 Lb. Steam 

Required for 


1000 Lb. Steam Normally Required 1000 Lb. Water Water Heating 








Heated Based _ if Condensate 








Building Water on Steam is Used as 
Month Heating Heating Required Hot Water 
MW nd Soi. ha cls ocas 2034 110 990 0 
February ................ 1660 96 864 0 
NNN 66 Se alae cides 1343 78 702 0 
UPMU dis inlet oe ee 691 75 675 2 
MRM Rio a 5 COS Cel te Spam eo 163 89 801 63 
Fl. 1° SRC OE ED sere Ae eae wane 87 783 77 
RUM ars -> ob) oc da aera nas ae 91 819 80 
REIN teh Gi a 035k ey SR ay 91 819 80 
September ............... 48 89 801 74 
0) LG); ee 576 84 756 20 
November ............... 1247 88 792 0 
December ................ 1833 104 936 0 
jo | ee mee Ome Cm lee 9595 1082 9738 396 
Steam saved for water heating............00 000.0 c ccc 686,000 Ib. 
Water saved 6,174,000 Ib. or... . 0... cece cee tenes 100,833 cu. ft. 
Percentage of steam saved for water heating.....................0cceceee 63.4% 
Percentage of condensate utilized approximately.......................... 61.7% 
Estimated cost of recovery system installed.........................00-. $425.00 


water requirements are usually great- 
er than the supply of condensate 
available during any month. 

The temperature of condensate as 
it returns from heating systems 
varies from as low as 100° F. in the 
modern heating systems, to as high 
as 200° F. in some of the older ones 
—pipe systems. Provided the supply 
of condensate is sufficient to supply 
the total hot water load, actual prac- 
tice has demonstrated that a temper- 
ature of approximately 10° less than 
that of the original temperature of 
the condensate will be maintained in 
the hot water supply. In any case 
where there might be danger from 
high temperatures in the water sup- 
ply due to hot condensate a special 
temperature control switch should be 
installed in the hot water heater. If 
the temperature becomes too high 
then, the switch will stop the pump, 
thereby allowing some cold water to 
be mixed with the condensate. 

The saving which may be accom- 
plished by use of the condensate re- 
covery systems will depend of course, 
on the building being able to use the 
condensate as it is available. The 
saving will also vary with the cost 
of steam and the cost of city water. 
The theoretical saving in steam for 
water heating is shown in Table 1. 
This table is based on a building hav- 
ing heating and hot water require- 


ments as calculated from the average 
of the ten office buildings mentioned. 

This table indicates that approxi- 
mately 61% of the condensate avail- 
able can be used. The saving in 
steam and city water based on the 
St. Louis rates would be approxi- 
mately $453.00 per year. Based on 
rates of other public utilities and 
varying climatic conditions, the sav- 
ing for this type of building should 
be from $435.00 to $550.00 per year. 

The use of the recovery system 
has proven very satisfactory in the 
Union Electric Building. The build- 
ing requires from 2500 to 3000 gal. 
of hot water per day and the total 
load was carried with condensate dur- 
ing the months of January, February 
and March. The condensate from 
the heating system returns at ap- 
proximately 150° and a fairly con- 
stant temperature of 140° to 145° is 
maintained in the hot water supply. 

The requirements of this building 
are typical of the average office build- 
ing. Approximately 6,700,000 Ib. of 
condensate is available per year of 
which 718,000 lb. was formerly used 
for water heating. 

Since the installation of the recov- 
ery system in January, 1930, data 
available so far indicate that the 
steam formerly required for water 
heating will be reduced from 718,000 
to 283,000 Ib. per year. 





Front Elevation of Philadelphia Convention Hall Now Under Construction 


Heating and Ventilating a Large 
Convention Hall 


by G. KENDRICK BRINGHURST 
Mechanical Engineer, Office of Philip H. Johnson, Architect, Philadelphia 


HILADELPHIA’S dream of a 

municipal auditorium reached 
the first stage of realization on Janu- 
ary 7, 1930, when, nearly twenty-five 
years after the project was first con- 
templated, ground was broken for the 
new $5,000,000 Convention Hall. 
This building, situated on the grounds 
of the Commercial Museum at 34th 
Street and Vintage Avenue, will fill 
the long felt needs of a large as- 
sembly place where national con- 


ventions and exhibitions, operatic 
and theatrical productions, sporting 
events and civic gatherings of any 
character may be held. 

Due to the site selected, the size of 
the Convention Hall was definitely 
limited. It is located between two of 
the buildings of the Commercial Mu- 
seum to which it is joined by connect- 
ing corridors. The overall dimensions, 
236 ft. wide, 408 ft. long and 194 ft. 
in height from the boiler room floor 


to the roof over the cooling tower 
give some idea of the magnitude of 
the building. The main auditorium, 
230 ft. wide, 300 ft. long and 85 ft. 
high, with balconies extending around 
the sides and end, will seat 13,000, 
and is equipped with removable seats 
on the main floor so that it may be 
used for exhibition purposes. 
Directly below is the exhibition 
hall, with 35,000 sq. ft. of floor space. 
When both the auditorium and ex- 
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hibition floors are used for exhibition 
purposes, there is approximately 70,- 
000 sq. ft. of space available, and 
both floors are provided with numer- 
ous service pockets where electrical, 
water, compressed air, gas, steam and 
waste connections may be made. En- 
trances and exits are from both floor 
levels to driveways on the east and 
west with ramp connections, and it 
is planned to extend the east viaduct 
out over the tracks of the Pennsyl- 
vania Railroad. 

In the basement there is a restaur- 
ant with 7,000 sq. ft. of floor space 
with a kitchen adjoining provided 
with the most modern of kitchen 
equipment, a telephone and telegraph 
exchange, a barber shop, toilet and 
wash rooms, the administrative of- 
fices, carpentry and paint shops, 
electrician’s ‘shops and commodious 
storage rooms. Directly above the 
main lobby, which is on the ground 
floor, there is a ball room large 
enough to comfortably accommodate 
600 couples, and provided with a 
stage at one end. At the opposite end 
of the building there is located the 
stage and four tiers of dressing 
rooms for the main auditorium. 
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Provision for a number of large, 
well-ventilated committee and meet- 
ing rooms, something which other 
municipal convention halls seem to 
lack, is one of the outstanding fea- 
tures of the structure. 

Necessary space has been provided 
for the future installation of the air- 
conditioning equipment, the design 
of which provides for three 300-ton 
self-contained centrifugal type re- 
frigerating units, three cold water 
circulating pumps rated at 1000 
G.P.M. each, a cork insulated tank of 
15,000 gal. capacity to which the cold 
water will return after having passed 
through the dehumidifier sprays, 
duplicate cold water sump pumps for 
the basement machinery room, an 
atmospheric cooling tower located 
over the stage, with a total refriger- 
ating capacity of 900 tons per 24 hrs., 
two 2700 G.P.M. condenser pumps, 
and all connecting cold and circulat- 
ing water piping. It is intended io 
supply clean and tempered air of the 
proper humidity and temperature to 
certain parts of the building, includ- 
ing the auditorium, exhibition hall 
and ball room, establishing the fol- 
lowing conditions: 


Outside Inside Wet Relative 

Dry Dry Bulb Humidity 

Winter 0° 70° 57° 45% 
(inside) 

Summer 95° 75° 75° 55% 
(outside) 


As finally awarded, the mechanical 
contract did not include the air-con- 
ditioning equipment as outlined above, 
and the water softeners, ozone equip- 
ment and fuel oil-burning installation 
were omitted. 


Ventilation Provided 

Containing 3,850,000 cu. ft., with 
a seating capacity of 13,000, the main 
auditorium is the largest single room 
to be ventilated. Based on an air sup- 
ply of 25 C.F.M. per person we have 
the equivalent of a 12-min. air change 
in the auditorium. Eighty-five per- 
cent of the total air supply is intro- 
duced overhead through the sides of 
the longitudinal ceiling beams, and 
the remainder is supplied at a low 
outlet velocity under the balconies 
through grilles located in the side 
and rear walls. In the interests of 
economy, the design provides for the 
recirculation of at least 75% of the 
air supplied. The vitiated air is ex- 
hausted through balcony mushrooms 
and under the balconies through wall 
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grilles located near the floor. 

The four fan systems which supply 
the overhead ducts are located in the 
top machinery rooms in the four 
corners of the building, and are rated 
at 67,000 C.F.M. each, the exhaust 
fan in connection with each outfit has 
a capacity of 51,250 C.F.M. In the 
basement machinery room are located 
the two fan outfits for the under-the- 
balcony ventilation, the supply fans 
being rated at 25,380 C.F.M. each, 
and the exhaust fans at 19,400 C.F.M. 
each. 

The second largest room to be ven- 
tilated, the exhibition hall, contains 
550,000 cu. ft. and has a 10-min. air 
change. Due to the comparatively 
low ceiling height of 15 ft. provisions 
have been made for 100% exhaust. 
Fresh air is supplied through ceiling 
diffusers and the exhaust is carried 
out through large grille areas in the 
side walls placed just above the floor 
line. Two supply fans, each rated at 
35,650 C.F.M., and two exhaust fans 
of the same capacity, are located in 
the basement machinery room. 

Located across from the exhibition 
hall and directly below the main 
lobby, the restaurant contains 126,- 
000 cu. ft. and has a 7-min. air change. 
Air is introduced at a low velocity 
through high wall grilles and is ex- 
hausted through wall grilles located 
near the floor. The restaurant is un- 
der pressure, the excess exhaust be- 





ling 14,550 C.F.M. 

Containing 230,000 cu. ft., the ball 
room, directly over the main lobby, 
is supplied by a 37,600 C.F.M. fan, 
providing a 10-min. air change. Due 
to the limited amount of space alloted 
for running the ducts, it was difficult 
to determine just how to treat 
this room. We finally decided upon 
an overhead distribution, supplying 
through a large number of diffusing 
grilles located in the coffers of the 
ornamental ceiling. This supply also 
provides for the ball room balcony, 
the stage and the adjacent service 
room. The exhaust air is removed 
through low grilles in the side walls 
and under the stage. Both the sup- 
ply and exhaust fans are located in 
the machinery room overhead. In ad- 
dition, a separate hot air supply is 
used to blow across the French win- 
dows spanning the front wall of the 
ball room, to compensate for the heat 
loss through the large glass areas. 

The diffusing light chamber in the 
attic space over the auditorium is 
totally enclosed, and due to the heat 
generated from the lights, approxi- 
mating 400 k.w., it was necessary to 
provide for a rapid circulation of air 
in order that mechanics might work 
there while the auditorium was being 
used. Supply and exhaust fans, rated 
at 41,550 C.F.M. each, take care of 
this condition. 

Ventilation is also provided for the 
stage dressing rooms, check rooms, 
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——s ing forced into the adjacent kitchen toilets and wash rooms, the main 
Mm from which it is carried away by the lobby and connecting corridors, the 
| “geal fan which ventilates the kitchen. A_ spot light beam, projection booth, and 
Ut a 3-min. air change is provided for in for all rooms on the exhibition floor 
the kitchen, the exhaust fan hand- 


level, which is below grade, and also 
for the boiler room and other rooms 
in the basement. 

There are 27 supply fans handling 
547,400 C.F.M., and 36 exhaust fans 
handling 520,600 C.F.M., making a 
grand total of 1,068,000 cu. ft. of air 
per min. being moved when all of the 
fans are operating at rating. The 
motor installation for the fan drives 
totals 480 H.P., 25 of the motors be- 
ing variable speed and 38 constant 
speed. 

Fans were required which would, 
under the great variety of operating 
and space conditions, be slow speed 
and practically noiseless in operation, 
fit into the limited spaces and effi- 
ciently handle the amounts of air re- 
quired with an economy of power, at 
the same time being rugged, well 
constructed and guaranteed to meet 
the operating requirements. 

All fans, excepting those in base- 
ment machinery Room No. 6, are 
erected on anti-vibration platforms. 
This was essential for noiseless oper- 
ation in the top machinery rooms 
located over the ball room and ad- 
jacent to the main stage. 

Air washers of the double spray 
type, equipped for humidity regula- 
tion for winter service, are installed 
in connection with the air supply to 
the main auditorium, exhibition hall, 
ball room and restaurant. 

Rotary type air filters are installed 
in connection with the supply fans 
for the basement dressing rooms, 
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Basement Plan of Cold Water Piping 
to Humidifiers 


The design of the air conditioning installa- 
tion provides for three separate systems of 
cold water piping to the dehumidifier units: 
No. 1—From cold water pump No. 1 through 
Refrigerating Cooler No. 1, a supply 
main rises to Unit No. 1 in Machinery 
Room No. 1, and to Unit No. 6 in 
Machinery Room No. 2, both of which 
are located on the top floor, with a 
branch line piped through the west 
pipe tunnel to Unit No. 29 in base- 
ment Machinery Room No. 6. (These 
three units treat one-ha!f the quantity 
of air supplied to the auditorium.) 

No. 2—From pump No. 2, through Cooler 
No. 2, a supply main is run through 
the east pipe tunnel to Machinery 
Room No. 6, with a branch connection 
to Unit No. 27, and a riser in the air 
shaft to top Machinery Room No. 3, 
to supply Units No. 11 and-No. 13. 
(These three units treat the remaining 
one-half of the air to the auditorium.) 

No. 3—From pump No. 8, through Cooler 
No. 3, a main through the east pipe 
tunnel to Machinery Room No. 6, sup- 
plies Units No. 31 and No. 33, with a 
supply riser to Machinery Room No. 3 
to supply Unit No. 15. (Units No. 31 
and No. 38 treat the air supplied to the 
Exhibition Hall, and Unit No. 15 treats 
the air supplied to the Ball Room.) 


offices, shops, toilets and wash rooms, 
the grilles at the ball room French 
windows, the transformer room, 
boiler room, compressor room, engi- 
neer’s room and contactor room. 
They are also installed in connection 
with both the supply and exhaust 
fans in the diffusing light chamber, 
in order that this chamber may be 
kept as free from dirt and dust as 
possible. 

Heater coils of the lightweight ex- 
tended surface type, totaling 152 sec- 
tions with approximately 900 sq. ft. 
of face area, make up the heating 
surface for the ventilating units. 

Approximately 400 tons of galvan- 
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ized steel ductwork was required in 
connection with the ventilation of the 
building. 

Pipe tunnels, 26 ft. wide and 15 ft. 
high, extending longitudinally under 
the exhibition hall corridors and con- 
necting with the basement machinery 
rooms at each end of the building, 
were required for the passage of the 
large ventilating ducts for the audi- 
torium balconies, exhibition hall and 
basement rooms. They also accom- 
modate the steam supply and return 
piping, electrical conduits, compressed 
air mains and other services. Con- 
necting cross tunnels are provided 
for access to the service pocket in the 
exhibition hall above. 


Steam Distribution 


In order to provide for maximum 
flexibility of operation, which is im- 
perative for economy in a building of 
this type, four boilers were installed. 
One battery is rated at 290 H.P. per 
boiler and the other at 220 H.P. per 
boiler, capable of developing 200% of 
rating. 

Steam, generated at 120 lbs. gauge, 
is distributed in a 7-in. loop extend- 
ing through the pipe tunnels, base- 
ment machinery rooms and boiler 
room, under the level of the exhibi- 
tion hall. From this 7-in. loop, 
branch connections are run to the 
different machinery rooms where the 
steam pressure is reduced for the fan 
heater coils, and as required for di- 
rect radiation, hot water generating, 
kitchen equipment and for the ser- 
vice connections for exhibition pur- 
poses. 

All return connections are trapped 
and, except in the basement machin- 
ery room, they return by gravity to 
a vented condensate tank in the boiler 
room, and from this tank to a deaer- 
ating type feed-water heater provided 
with a vent condenser. Condensate 
from the basement machinery room, 
located below the level of the pipe 
tunnels, is returned to the feed water 
heater by vacuum pumps. 

All steam supply and return piping 
is standard full weight steel pipe, 
having welded connections wherever 
possible. Expansion and contraction 
throughout is provided for with pipe 
bends, the radius in no case being 
greater than six pipe diameters. 
Eighty-five percent magnesia is used 
to insulate the supply piping while 
the returns are covered with fonr-ply 
air cell covering. 
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More than 70 tons of steam and 
condensate piping, with an equivalent 
length of 3% miles, is installed 
throughout the building. 


Heating System 


Except for the main auditorium, 
exhibition hall and ball room, all heat- 
ing is by cast-iron radiation and re- 
circulating convection heat units, with 
ceiling type unit heaters being used 
at the rear entrances outside the ex- 
hibition hall. A two pipe steam and 
gravity return circulation system is 
used, the piping being figured for a 
1-lb. pressure drop. Approximately 
21,000 sq. ft. of equivalent direct 
radiation is installed. Automatic 
heat control is provided throughout. 


The contractor for the heating and 
mechanical work, William M. Anderson, 
Philadelphia; contractor for sheet metal 
work, Carolina Sheet Metal Corp., Phila- 
delphia; general contractor, McCloskey 
& Co., Inc., Philadelphia; electrical con- 
tractor, Fischbach & Moore Co., New 
York; plumbing contractor, Jacob Bug- 
ger, Philadelphia. 


Equipment 


Boilers—Babcock & Wilcox Type H, The Bab- 
cock & Wi cox Company. 

Stokers—McClave-Brooks Type MA, McClave- 

7 Brooks Company. 
urnace blowers —Carling Supervane 
Carling Turbine Blower Dieuenee, — 

Combustion control — Mason Regulator Com- 
pany. 

Soot blowers—Diamond Power Specialty Cor- 
poration. 

Breeching—Connery accordion type, Connery 
& Co., Inc. 

Feed water regulators — Copes 
Northern Equipment Company. 

Feed water heater—Cochrane Corporation. 

Boiler feed pumps—Weil Pump Company. 

Vacuum pumps—Skidmore Corporation. 

Non-return valves—Foster Engineering Com- 


regulators, 


pany. 

Blow-off valves—Yarnall-Waring Company. 

Reducing pressure valves—Atwood & Morrill. 

Controlling and check valves—William Powell 
Company. 

Thermostatic traps—The Trane Company. 

Cast-iron radiation—H. B. Smith Company. 

Copper convection radiation— Modine Manu- 
facturing Company. 

Unit heaters—John J. Nesbitt, Inc. 
Fans, Sirocco type—American Blower Company. 
Drive—Gilmer belts, L. H. Gilmer Company; 
Sprucolite pulleys, Sprucolite Corporation. 
Heater coils—York Superfin type, York Heat- 
ing and Ventilating Corporation. 

Air washers—American Blower Company. 

Circulating pumps—Weil Pump Company. 

Air filters—Reed venti-panel type, Reed Air 
Filter Company. 

Mushroom ventilators — Ventilating Products 
Company. 

Temperature control — Johnson Service Com- 
pany. 

Motors and controls — Westinghouse Electric 
& Mfg. Company. 

Power panel board—wWestinghouse Electric & 
Mfg. Company. 

Air compressor—Ingersoll-Rand Company. 

Hot water generator—Whitlock Type K, Whit- 
lock Coil Pipe Company. 

Uouse pumps—Weil Pumv Company. 

Gauge board and gauges — The Foxboro Co.. 
Ine. 

Fittings—Crane Compenv. 

Steel pipe—National Tube Company. 

Magnesia insulation — Ehret Magnesia Com- 
pany. 

Temperature regulators—Fulton Sylphon Com- 
pany. 





Air Conditioning 


by WILLIAM HULL STANGLE 


V—Fan Design 


by HAROLD F. HAGEN* 


Vice-President in Charge of Research, B. F. Sturtevant Company 


IR conditioning implies a move- 

ment of air giving a controllable 
distribution. This air movement 
requires a fan. 

A fan comprises a rotating mem- 
ber variously termed a runner, a 
wheel or an impeller, and a casing. 
There is a continuous opening be- 
tween inlet and discharge which 
distinguishes the fan from the ro- 
tary displacement blower. The fan 
increases the pressure of the air 
passing through it by the conversion 
of the velocity of the air relative to 
the wheel at entrance into pressure, 
.or a combination of this action with 
that of centrifugal force. A propeller- 
type fan utilizes only the first action. 
A centrifugal-type fan operates with 
both. 

There is a further distinction in 
fans between high-pressure and low- 
pressure apparatus. While this dis- 
tinction is one of degree only, it is 
important. In some of the refriger- 
ating machines a high-pressure fan 
is used for compression. These high- 
pressure fans are called centrifugal 
compressors. The line of demarka- 
tion between a fan and a centrifugal 
compressor is usually placed at a 
pressure of one pound to the square 
inch. The calculations for a centrif- 
ugal compressor are based on thermo- 


*Co-author with Mr. Stangle on “Fan Design.” 


dynamic relations, while the calcula- 
tions for a fan assume a constant 
density and are simple, based on 
hydraulic formulae. 

A complete understanding of the 
fans and their actions requires only 
a small amount of study and thought, 
yet there seems to be little general 
understanding of fans among the 
engineers who use them. They know 
their heating principles and humidi- 
ty relations, and even something of 
physiological reactions. The fan, 
however, remains something myste- 
rious. 

The purpose of this interpolated 
installment is to describe briefly 
various types of modern fans and 
their possibilities, together with 
certain clarifying definitions of the 
quantities entering into fan per- 
formance. In air conditioning it is 
very necessary that air quantities, 
and consequently fan pressures, be 
rather exactly secured and deter- 
mined. 

In connection with fan _perfor- 
mance we have— 

1. Volume 

2. Pressure 

a. Total Pressure 

b. Static Pressure 

c. Velocity Pressure. 
3. Horse Power. 
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ig. 1. Sketch to Illustrate Analogy Between Pumps and Fans 
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Volume is the quantity of air han- . 
dled and is usually expressed in units 
of cubic feet per minute. 

Pressure of a fan requires explan- 
ation before the definition can be in- 
telligible. As has already been stated, 
low-pressure fan theory is based on 
the assumption that the density of 
air passing through a fan is un- 
changed. This assumption is legiti- 
mate. The usual pressures dealt with 
are 2 or 3 oz. The absolute pressure 
of the atmosphere is nearly 15 lb., or 
240 oz. Even 100% efficient compres- 
sion is accompanied by heating, and 
any fan inefficiency would increase 
the heating. This rise in temperature 
tends to overcome the compressive 
effect of the negligible pressure in- 
crease. The assumption agrees close- 
ly with the facts. 

Let us consider, then, that we are 
dealing with a liquid of the same 
density as the air. We can then refer 
directly to hydraulic pump theory. 
There is a certain velocity entering 
the pump or fan and a velocity leav- 
ing the outlet which may or may not 
be equal to the entering velocity. We 
may use the heights through which 
the liquid would have to fall to attain 
these velocities as a measure of the 
velocities according to the formula 


where h is in feet, v is in feet per 
second, g is the usual 32.2 

h is then a velocity head, and if v, is 

the velocity at inlet and v. the veloc- 

ity at outlet, we have 


h, —=— an" 
2g 
V2" 
hs ae 
2g 


If we measure the pressures at 
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inlet and outlet by some suitable 
means, say through a small hole in 
the wall of the pipe or duct, so as to 
exclude the impinging effect of the 
velocities, we would have P, at inlet 
and P. at outlet. Let us consider 
that we measured these pressures 
with a tall “U” tube filled with our 
same light liquid. 


Centrifugal pump theory tells us 

that the head of the pump is 
H = P, — P, + h, — h, 

Let us consider a numerical prob- 
lem in applying this formula. 

Suppose it were desired to raise 
water from a lake to a tank with a 
290 ft. lift. It was further decided 
to place the pump 10 ft. below the 
surface of the lake. Calculations 
gave a friction loss in the suction 
pipe of 10 ft. head, and in the dis- 
charge pipe 50 ft., using 6 inch suc- 
tion and discharge pipes. In this 
size pipe the velocity with the re- 
quired volume of water was equiva- 
lent to a head of 40 ft. The required 
head, H, would then be 

290 + 10 + 50 + 40 — 390 ft. 

On testing we would find that P, 
equalled a negative amount of the 
friction loss in the suction pipe and 
the inlet velocity head diminished by 
a positive head due to difference in 
levels, or 


P, —=—10— 40 + 10 = — 40 
P. would equal the difference in 
levels plus the friction loss, or 

P, = 300 + 50 — 350 
’ From our formula 
H — P,— P, + h,— h, 
= 350 — (— 40) — 390 
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Fig. 2. Fan Test Set-Up 


But now suppose that some other 
pump manufacturer offered a pump 
with different size inlet pipe but the 
same size outlet pipe as calculated 
for, that is 6 in. The inlet pipe on 
this pump gave twice the inlet veloc- 
ity but we will assume that it was 
smoother, so that in spite of the 
doubled velocity the friction loss was 
unchanged. 

Now, hg, the inlet velocity head, is 
four times the 40 ft. velocity head 
we had previously, or 160 ft., and 
our test values are 

P, = 300 + 50 — 350 
as before 

But 
P, = — 10 — 160 + 10 — — 160 

H now becomes 
H — 350 — (— 160) + 40 — 160 

-H — 510 — 120 — 390 
the same as before, with the other 
pump but with different values of 
P, — P,, and hy — hy. 

In the first pump, with equal dis- 
charge and inlet pipes, h. — h,, dis- 
appeared and P. — P, gave us the 
390 ft. In the second case, however, 


P, — P, gave us 510 ft., but there 
was a loss of 120 ft. velocity head 
between inlet and discharge. 

Our figures showed us that we 
needed a velocity head of 40 ft. in 
our discharge pipe, and a change of 
level of 290 ft. with a friction loss, 
inlet and discharge, of 60 ft. This 
change of level and friction loss, giv- 
ing 350 ft., is important. This is 
the static head, or static pressure. 
The 40 ft. velocity head depends only 
on the pump outlet, and the total 
head is the sum of the static head 
and the velocity head. 

If a third pump were offered for 
consideration with an outlet larger 
than 6 in., where the velocity head 
for the required quantity of water 
was only 20 ft., the total head of this 
pump could be only the entirely 
necessary 350 ft. static, plus the 20 
ft. velocity head, or 370 ft., and still 
do the work successfully. Changes in 
friction in the pipes of different sizes 
are ignored in this discussion. If this 
last pump had our original 6 in. inlet 
pipe, our tests would show 


Table 1—Form for Recording Fan Test Results 





Per Cent Opening 








Total Pressure 





Static Pressure 
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Total Pressure 
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Static Pressure 


Velocity (V) 
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Air Horse Power 
60 X 5.2 T.P. xX AV. 
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Fig. 3. Characteristic Curves of Forwardly-Curved Blade Fan 


H — 350 — (— 40) + 20 —40 
= 390 — 20 — 370 


Even though it is seldom used in 
centrifugal pump work, static head 
or pressure has a very important 
physical meaning. In a pumping 
system it is the head required to 
overcome difference in levels and 
losses. It is numerically equal to the 
total head developed by the pump, 
minus the velocity head in the outlet 
pipe. 

In a fan, the discussion is the same, 
except that all the losses are due to 
friction and eddies. The clarity of 
difference in levels is gone and we 
must determine the fan performance 
entirely from the gauge readings. 


It would not be a difficult matter 
to substitute three fans for our 
pumps, with the same relative inlet, 
and outlet areas, and on piping sys- 
tems to give the same readings. 

Fan No. 1 would show a pressure 
differential of P, — P, — 390 ft. 


Fan No. 2 shows P. — P, — 510 ft. 
Fan No. 3 shows P. — P; = 390 ft. 


We have seen that in all of these 
cases, the resistance to be overcome 
was the same, 350 ft. But, more 
frequently than not, a test made on 
the job would report as static pres- 
sure this P, — P, which can easily 
be greater than the total head de- 
veloped by the fan, as in cases 2 and 
3. The reason for this is that P, 
gives not only the losses on the suc- 
tion side, but also a reading equal to 
whatever velocity head exists in the 
inlet at the point of measurement. 
This velocity head is not a loss, as 


the corresponding velocity exists as 
kinetic energy. 


If we take our three cases and re- 
duce P, — P, by the inlet velocity 
head, we should have 350 ft. in each 
case. 


Fan No. 1 

Static Pressure = 390 — 40 = 350 ft. 
Fan No. 2 

Static Pressure = 510—160 = 350 ft. 
Fan No. 3 


Static Pressure = 390 — 40 = 350 ft. 


If we add to these static pressures 
the velocity head in the outlet pipe, 
we will get the total head as if we 
had used the accepted pumps formula. 


Fan No. 1 

Total Pressure = 350 + 40 = 390 ft. 
Fan No. 2 

Total Pressure = 350 + 40 = 390 ft. 
Fan No. 3 


Total Pressure = 350 + 20 = 370 ft. 
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In fan work, the unit of pressure 
is an inch of water column. All the 
above figures of feet of head can be 
converted to inches of water, by 
multiplying by 12 and dividing by 
the ratio of the density of water to 
the density of air. 

In the actual testing of air flow, 
two measurements are taken; one has 
already been described, and another 
with a tube bent and its open end 
pointing directly into the stream. 
This latter tube measures the impact 
pressure, the dynamic pressure, or, 
more generally, the total pressure. 
The former, taken by a small hole in 
a relatively large surface parallel to 
the direction of flow, is the static 
pressure, and the difference between 
the two is the velocity pressure. We 
may now attempt our pressure defini- 
tions. 

Total pressure of a moving quan- 
tity of fluid is the sum of the poten- 
tial and kinetic energies, per unit 
volume, in the stream. 

Static pressure of a moving quan- 
tity of fluid is the potential energy, 
per unit volume, in the stream. 

Velocity pressure is the difference 
between the total and static pres- 
sures, or the kinetic energy, per unit 
volume, in the fluid stream. 

An error of omission is frequently 
made by not applying these defini- 
tions to the fan as a particular case. 

For the fan, then: 

Total pressure of a fan is the in- 
crease in energy, per unit volume, 
between inlet and discharge. 

It is directly measured by the dif- 
ferential between an impact tube in 
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Fig. 4. Characteristic Curves of Backwardly-Curved Blade Fan 
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the fan outlet and an impact tube in 
the inlet. 

It may be further measured by the 
differential static across the fan, 
plus the increase of velocity head. 

Static pressure of a fan is the dif- 
ference between the potential energy, 
per unit volume, in the discharge, 
and the total energy, per unit volume, 
in the inlet. It is this quantity which 


is useful in overcoming the frictional ‘ 


and other losses in the system. It is 
to be noted that properly enough the 
fan pressures are measured above the 
total pressure in the fan inlet. The 
static pressure is directly measured 
as a differential between an impact 
tube in the inlet, and a static tube in 
the discharge. It may also be calcu- 
lated from a differential static across 
the fan, diminished by the inlet veloc- 
ity pressure, or, more simply, the 
total pressure minus the outlet veloc- 
ity pressure. 

The discussion we have just given 
should be enough to indicate the 
necessity of great care to make cer- 
tain that misleading results are not 
secured from tests and that there is 
no doubt in connection with the pres- 
sures specified. 


As a further guide, a brief state- 
ment may be given as to the different 
types of fans, the shapes of their 
characteristic curves and the reason- 
able efficiencies to be expected from 
each type. These characteristic curves 
are determined from test. The fan 
is set up, connected to a long straight 
duct and driven with a dynamometer 
or calibrated electric motor. During 
all the test the fan is run at constant 
speed. The open end of the duct is 
blocked and sealed air-tight, and a 
measurement of the pressure is made. 
This is the pressure at zero volume. 
Next an orifice approximately 10% 
of the duct area is placed over the 
end of the duct and the volume and 
pressure measured. This procedure 
is repeated with orifices 20%, 30%, 
40%, etc., to full-open duct. 


When these test points are plotted 
on a cross-section sheet with volumes 
as abscissae and pressures as ordi- 
nates, a curve may be drawn through 
them which is the fan pressure 
characteristic. This curve shows the 
variation of pressure with a change 
in volume. 

Similarly, by plotting the horse 
power readings we can get the 
HP-volume curve, and from the two 
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Blading 
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Fig. 5. Characteristic Curves of Radial-Blade Fan 


we can calculate the efficiency. It is 
to be expected that these curves, 
which give the whole story of the fan 
performance, will vary with the dif- 
ferent types. 

Centrifugal fans are of three 
fundamental types. The differentia- 
tion is based on the direction of blade 
curvature at the delivery edge. We 
may, therefore, speak of the forward- 
ly-curved blade type, the radial-blade 
type and the backwardly-curved blade 
type. Each has its advantages and 
disadvantages. 

The forwardly-curved blade type 
has a blade which, at the tip, is in- 
clined toward the direction of rota- 
tion. This type has two important 
advantages: it occupies much less 
space and weighs less than any other 
type, and it is by far the lowest in 
price. In the last twenty-five years 
it has probably been used for public 
building ventilation more often than 
all other types combined, and, in 
general, has given satisfactory re- 
sults in this service. 

It is, however, the least efficient of 
the three types and it is very serious- 
ly affected by disadvantageous inlet 
or outlet conditions. The difference 
in efficiency be.ween this type and 
the other types under actual operat- 
ing conditions is considerably greater 
than would be indicated by the test 
curves. Another objection to the fan 
is that it will not operate successfully 
in parallel. 

While it is still being used to a 
large extent, the other types of fans 
are making their way into the field 
of ventilation due to the fact that 
their revolutions per minute for a 


given duty are higher, and therefore 
better suited to the high speeds of 
electric motors. 

For the ordinary laboratory test- 
ing, which is carried on at various 
horse powers, the electric dynamom- 
eter, generally considered an ex- 
tremely reliable piece of apparatus, 
is far from satisfactory. The losses 
in the stator bearings introduce an 
error which, while it may not be 
serious at full load on the dynamom- 
eter, may introduce so large a per- 
centage of error at partial loads 
as to give seriously incorrect re- 
sults. Careful experimenters using a 
dynamometer throughout a range of 
horse powers usually find it necessary 
to strip off the commercial weighing 
devices and substitute calibrated 
weights hung directly on a knife 
edge attached to the stator. 

Fig. 3 shows typical characteristic 
curves for this type of fan. The 
shape of the horse power curve 
should be noted especially, as it in- 
creases rapidly with increasing vol- 
ume and requires an oversize motor. 
Blading is indicated on the figure. 

In the second type of fan, with 
radial-tipped blading, the direction 
of the blade curvature is tangent to 
the radius at its outer tip. The 
modern development closely resembies 
in its characteristics the older paddle 
wheel impellers and, although the 
efficiency has not been greatly in- 
creased, the necessary size for a given 
duty has been very much decreased 
and the revolutions per minute have 
been brought up so that the fan be- 
comes attractive in a modern instal- 
lation. 
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These fans operate well in parallel 
and are good all-around fans. Their 
efficiency is not quite so high as that 
of the backwardly-curved blade fan, 
nor is its speed as high. It is an 
improvement in both of these re- 
spects, however, over the forwardly- 
curved blade type, first discussed. 
The fan is a little more definite in 
its action under adverse inlet and 
outlet conditions than is the forward- 
ly-curved blade type. It may be ex- 
pected to approach its test block per- 
formance within 10 or 15% under 
ordinary conditions of installation. 

Fig. 5 shows the type of blading 
and the characteristic curves. A 65% 
static efficiency is a normal expecta- 
tion for this type of fan. It still 
shows the horse power increasing 
with increasing volume and will re- 
quire some leeway in the motor 
selected, though this margin need not 
be so great as with the previous 
type. 

The third type of fan, the back- 
wardly-curved blade, is a very inter- 
esting fan, particularly at the present 
time. It was first introduced as a 
successful commercial design in 1915 
and has been adopted by most of the 
fan companies at the present time. 
It is gradually extending its field of 
service. It has been successfully 
used in public building ventilation 
since about 1920. It has a very high 
efficiency and a very high speed for 
a given duty, which make it the most 
suitable type for electric motor 
drive. 

Its chief disadvantages are a high 
cost and its larger size. Efficiencies 
in the neighborhood of 70% static 
may be accepted without serious 
question, but claims exceeding this 
appreciably call for special investi- 
gation. 

Reference to Fig. 4 will show the 
characteristic curves and fan blad- 
ing. The horse power is of particu- 
lar interest. It has a peak at about 
the most useful portion of the curve 
so that no allowances need be made 
in selecting a motor. It is the most 
positive and reliable of any of the 
fans now.on the market and may be 
expected to perform closely to its test 
block determinations. A reduction in 
performance of more than 10% is 
unusual. 


In most ventilation work involving 
air conditioning, noise is a matter of 
great importance. With proper selec- 
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tion of sizes there is little choice 
among the three types from the 
standpoint of noise. For any given 
duty, although the sizes of the three 
types of fans and the speeds at which 
they run are entirely different, the 
noise does not appear to be much 
changed. 

The type of building seems to have 
a great effect upon whether or not 
the noise of a fan is objectionable. 
In older buildings, where there was a 
liberal use of wood paneling, fan 
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noise seldom gave cause for com- 
plaint. But in the modern fireproof 
construction with reinforced concrete, 
hollow tile and hard plaster, noise 
troubles from fans are much more 
frequent. Ina building of this type 
it is extremely desirable that the first 
few sections of duct leading to or 
trom the fans be lined with suitable 
sound-absorbing material. Usually a 
lined section 20 or 25 ft. will be suffi- 
cient to deaden the fan noise and the 
result well warrants the expense. 





Henry Warren Kingsbury 


Henry Warren Kingsbury, Assistant 
to Chief Engineer of the Heating and 
Ventilating Department of Voorhees, 
Gmelin & Walker, architects of New 
York, and co-author with William Hull 
Stangle of the series of articles on “Air 
Conditioning” now running in HEATING 
AND VENTILATING, died in Flushing Hos- 
pital, August 20. He had been ill for 
six weeks with acute appendicitis. He 
was thirty-three years old. 


The series will be continued under the 
authorship of Mr. Stangle who has 
access to Mr. Kingsbury’s data. 


Mr. Kingsbury received his engineer- 
ing training at the Massachusetts In- 
stitute of Technology. He was asso- 
ciated with the B. F. Sturtevant Com- 
pany and later with the American 
Blower Company, where he acquired 
first-hand knowledge of the direct ap- 
plication of air conditioning. Later he 
designed the heating and ventilating and 
air conditioning equipment for many of 
the theatres designed by John Eberson 
and also the Loew theatres. He had 
been connected with Voorhees, Gmelin 
& Walker for the past two years. 


During the world war, Mr. Kingsbury 
was a member of the Canadian Black 
Watch Scotch Highlanders, and saw ac- 
tive service in France. 





Jersey Utility Cuts Gas 
Heating Rates 


New tariffs providing a reduction in 
rates for gas house heating have been 
filed by the Public Service Electric and 
Gas Company with the New Jersey State 
Board of Public Utility Commissioners. 
The house-heating tariff provides for a 
rate of 7.5c. per 100 cu. ft. during the 
heating season of eight months, provided 
the customer guarantees the use of 200,- 
000 cu. ft. of the fuel. The rate in force 
at present is 8c. per 100 cu. ft. with a 
guaranty of $160 instead of $150 per 
season. 


“ABC’s of Warm.-Air Furnace 
Engineering” 

A pocket-size manual for the warm-air 
furnace engineer and designer has been 
published by J. C. Miles, vice-president 
of the Warm Air Furnace Fan Company, 
under the name “ABC’s of Warm-Air 
Furnace Engineering.” The book con- 
tains instructions for calculating heat 
losses, pipe sizes and furnace capacities 
and particularly gives instructions for 
determining the sizes of gas and oil-fired 
units. Capacities of forced air systems 
are discussed in a separate chapter. The 
book concludes with an example cover- 
ing a typical garage heating installation 
and the index contains several tables of 
pertinent data. 

Size 5 in. x 7% in. Pp. 48. Price $1. 
Can be obtained from the Book Service 
Dept., HEATING AND VENTILATING, 521 
Fifth Ave., New York. 





Bookhout Made Editor of 
Plumbers Trade Journal 


Raymond G. Bookhout, a _ former 
Plumbers Trade Journal man, and more 
recently in business in New York as 
manufacturers’ representative, has been 
appointed editor-in-chief of the Plumbers 
Trade Journal, succeeding Treve H. 
Collins. 

Mr. Bookhout first became connected 
with the publication in 1913, and was 
made managing editor in 1914. In 1922, 
he left the company to become editor of 
Sanitary and Heating Engineering. He 
returned to the Plumbers Trade Journal 
in 1926 as editor, remaining in that posi- 
tion until he entered the selling field in 
1928. Mr. Bookhout is secretary and 
treasurer of the Eastern Trade Golf As- 
sociation, a position he has held since 
1914, 





Erratum 


Through error, pages 15 and 18 of the 
September issue of HEATING AND VENTI- 
LATING were not marked “Advertise- 
ment.” Although the pages resembled 
editorial pages they were advertise- 
ments. 
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HILE the laws of friction are 

as important in the design of 
our steam heating systems as they 
are in hot water systems, yet, owing 
to velocity limitations, we cannot al- 
ways distribute this friction loss or 
pressure drop equally throughout the 
system by means of the pipe friction 
alone and recourse must be had in 
some of the many specialties that are 
designed to offset or overcome this 
unbalanced condition. Our problem, 
then, is not so much what we should 
do but, rather, what conditions we 
should avoid or overcome. It would 
be well, then, in this lesson, to 
analyze several layouts and endeavor 
to picture the conditions that will 
exist while the system is in opera- 
tion and thus discover the need of 
the various specialties and their 
functions. 

Fig. 30 is a diagrammatic sketch 
of a vapor heating system, taking 
the true interpretation of the term 
as meaning steam in the radiators at 
atmospheric pressure. The flow main 
is pitched from the boiler to the ex- 
treme end of the system and the 
steam and what condensation that 
may have occurred in the main and 
the risers flow in the same direction. 

At point C the water drops through 
CD to the wet return and thence to 
the boiler. Any condensation that 
may form in the flow risers must 
drop back through and against the 
flow of steam. The steam is con- 
densed in the radiators and the water 
of condensation and what air may be 
in the system flow through the re- 
turn LM to the point M, where the 
water drops to the wet return through 
the leg MN. The air flows out of the 
unrestricted opening O to the atmos- 
phere. 

It will be noted that in this sketch 
there are no thermostatic traps at 


the return end of the radiators to 
prevent the steam from flowing into 
the return main and out through the 
opening O. To prevent this the re- 
sistance from the boiler to each radi- 
ator must be exactly the same so that 
when the boiler carries a pressure 
just slightly above the friction loss 
steam will reach every radiator at 
the same time, at the same temper- 
ature, at the same pressure and have 
just enough pressure left to cause it 
to fall into the radiator and then 
“die.” Not a particle of pressure 
then, is left to force it against the 
air in the return main. 

This condition may seem too ideal- 
ly perfect to be attained, but with the 


full steam demand, that the friction 
loss or pressure drop is: 


Pounds per 





Square Inch 
from Boiler to A e =0.10 
from A to B _.._. __.......>= 0.40 
from B to F _........ = 02.10 
fran F'te G __.__.: == 0.10 
The total drop then is... 0.70 


from the boiler to radiator G and the 
boiler would need to develop this 
pressure before radiator G would re- 
ceive its quota of steam. In order 
that the other radiators do not re- 
ceive more than their quota, the fric- 
tion loss from the boiler to each 
radiator must now be made equal to 
0.70 lb. per sq. in. In the case of 








Boiler Water Line 

















Fig. 30. Diagrammatic Sketch of Vapor Heating System—Steam in 
Radiators at Atmospheric Pressure 


use of special fittings it is approached 
so closely that it is fully practicable 
and systems of this kind equipped 
with modulation valves lend them- 
selves well to temperature control. 

In Fig. 30 let us assume, with a 
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radiator E, as there is but a loss of 
0.10 Ib. per sq. in. to A, the riser and 
connections between A and E must 
be throttled sufficiently to create 
(0.70 — 0.10) Ih. = 0.60 1b. per sq. 
in. 
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If this were not done and there 
was but a slight friction loss in AE, 
then, when radiator G was receiving 
its full supply of steam, the steam 
in radiator E would have a pressure 
of almost 0.60 lb. per sq. in. and 
would force itself into the return and 
cut through the vent O, with a por- 
tion of it possibly reaching radiators 
F and G by way of their return 
risers. 

To create sufficient friction by re- 
stricting the pipes is sometimes im- 
possible. As has been remarked, the 
condensation formed in the riser AE 
itself must flow back against the 
steam flow. There is a certain veloc- 
ity to the steam flow termed “critical 
velocity” below which the condensa- 
tion will do this but, when the criti- 
cal velocity is exceeded, the s.eam 

carries the water with it, creating an 

annoying water hammer. It is best, 
then, to overcome this lack of fric- 
tion balance by means of friction in- 
let valves or orifice regulating discs 
at the inlet end of the radiator. 


It will be noticed that if the flow 
main AB were made so large that 
there were practically no friction 
loss in the main itself, there would 
be but a slight pressure difference to 
be overcome at the different radia- 
tors and, consequently, no excessive 
burden thrown on the special fit- 
tings. It is for this reason that many 
of the specialty manufacturers ad- 
vise the use of large flow mains. In 
a system of this kind the boiler 
damper regulator should be closely 
coordinated with the system. Critical 
velocity, orifice regulating discs and 
friction inlet valves will be discussed 
later in this series. 


The system of Fig. 30 can very 
readily be converted into a natural 
vacuum system by inserting a non- 
return air vent at O or by closing 
O and running the air-outlet pipe 
through a mercury seal, as shown by 
the dotted lines at S. If the mercury 
seal is used it would be well to in- 
stall a thermostatic trap at H. In 
both cases, when pressure has been 
generated at the boiler sufficient to 
have steam throughout the system, 
the air will have been forced out 
through the vent openings. 


If, now, the boiler be dampered, as 
at night-time or on a moderately cool 
evening, as the steam condenses and 
as no air can reenter the piping, a 
vacuum is formed and this vacu- 
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um exists more or less uniformly 
throughout the system, extending in- 
to the boiler itself. As we have seen 
from our steam tables, a steam vapor 
will be generated in the boiler at 
this lower temperature and pressure, 
and with a hand-fired boiler, when 
the fire is dampered for the night, 
the radiators may be found quite 
warm in the morning. 


There seems to be a prevalent fear 
among many that the creation of a 
vacuum in the system will water-log 
the lower radiators by causing the 
water to rise in the return drops of 
the system, as at CD and MN. They 
seem to abhor a vacuum equally as 
much as Mother Nature is supposed 
to do. It is not the vacuum in itself 
that will cause the rise in the return 
water column, but rather the loss of 
pressure in the steam as it rushes to 
fill a suddenly-forming vacuum. 


If the system of Fig. 30 be operat- 
ing as a vacuum system, with either 
a vacuum air vent at O or by means 
of the mercury-seal when the boiler- 
gauge pressure is 0.70 lb. per sq. in., 
there will be low-pressure steam 
throughout the system, and as the 
loss to point C is 0.50 lb. per sq. in., 
the pressure of the steam on the 
water column in the leg CD will be 
0.20 lb. per sq. in. and this 1%4-h. 
cifference in pressure will be _ bal- 
anced by an increased static water 
head. This additional head will be 

Y% X 24 in. = 14 in. 
and the water will rise to some such 
point as X 14 in. above the boiler 
water line in the column CD before 
any water can return to the boiler. 

If the last branch outlet, B in this 
case, were less than 14 in. above the 
boiler water-line the return water 
would build up until the outlet was 
submerged and no steam able to enter 
the riser BG. There would now be 
less steam flow in the main, the fric- 
tion loss less and the pressure built 
up sufficiently to again force the 
water into the boiler, but, as the 
branch connection at B became ex- 
posed, the steam rushing into the 
riser would carry much of the water 
with it, causing an annoying water 
hammer. At this stage the friction 
will again increase, the return column 
again build up and the process re- 
peated. 

A check valve on the return would 
require about 3 in. more height but 
we will omit this from the discussion. 
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If, now, we raise the boiler pres- 
sure to, say 4 lb. per sq. in., the pres- 
sure at C will be 3.5 lb. and the ex- 
cess static head of water remain the 
same, i.e., 14 in. As a matter of fact, 
it will be slightly less as the friction 
loss for the same weight of denser 
steam will be slightly less. Should 
the weather now turn moderately 
warm and the boiler be dampered by 
the thermostatic control, the steam 
in the radiator condenses gradually 
and, as no air can enter the system, 
a vacuum slowly is formed in the 
radiators. However, as this does 
occur the system is filled by steam 
from the mains and boilers and the 
vacuum extends throughout the sys- 
tem into the boiler. 


Let us assume that the vacuum in 
the boiler reaches 14.6 in. of mer- 
cury, corresponding to an absolute 
pressure of 7.51 lb. per sq. in. The 
demand for steam is so much less in 
moderate weather that the piping can 
readily supply the slowly - forming 
vacuum and the steam pressure will 
still remain but about 0.50 lb. per 
sq. in. less than that at the boiler. 
Under this condition, the height of 
outlet B 14 in. above the water line 
would still be sufficient. 


Other untoward conditions, how- 
ever, can occur where this height 
would not be sufficient. If, at this 
stage, the weather should suddenly 
turn cold, the condensation in the 
radiators would progress much more 
rapidly, the velocity of the steam 
flow to fill this gap would increase 
greatly with a corresponding in- 
crease in the pressure drop or differ- 
ential. The water in the return leg 
CD would reach a height sufficient 
to overcome this difference and the 
14 in. height to the outlet branch B 
would no longer be sufficient. This 
point would then be flooded until the 
steam pressure on this column would 
again build up. 


Answers to Problems of 
Previous Article 


Problem 1. It took 10 min. to 
heat the water from 60° to 212° F., 
so each pound of water received 
212 — 60 = 152 B.T.U. in that 
time or 15.2 B.T.U. per min. 

Referring to the steam tables in 
the previous article it is noted that 
the latent heat of atmospheric steam 
is 970.4 B.T.U. It would take this 
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amount of heat to evaporate 1 Ib. of 
water, but as we wish to evaporate 
only % lb. it will require but 485.2 
B.T.U. and, as the heat is being ab- 
sorbed at the rate of 15.2 B.T.U. per 
min., it will take 31.9 min. 

The time after 5:00 o’clock at 
which one-half evaporated will be 
(10 + 31.9) min. = 41.9 min. 


Problem 2. Ignoring the differ- 
ence in density of water at the dif- 
ferent temperatures, we can deter- 
mine the result closely by using the 
term pounds, instead of gallons. To 
each 40 lb. of water at a temperature 
cf 34° F. the blacksmith adds 1 lb. 
of steam that had a pressure of 10 
lb. per sq. in. The total heat in 1 lb. 
of 10-lb. gauge-pressure steam is 
1160.2 B.T.U. The total heat in 40 
lb. of 34° F. water is 80 B.T.U. Mix- 
ing both we have a total heat in 41 lb. 
of water of (1160.2 + 80) B.T.U. = 
1240.2 B.T.U., which gives 30.25 
B.T.U., thus increasing the temper- 
ature 30.25° F. The resulting tem- 
perature of the water will then be 
(32° + 30.25°) F. = 62.25° F. 


Problem 3. This problem is simi- 
lar to the preceding one, but the 
water of condensation is not taken 
in the mixture. The answer is 58.4° 
F. 


Problem 4. The total heat of 4-lb. 
gauge-pressure steam is 1154.9 
B.T.U. Each pound of condensation 
flowing into the main return main at 
200° F. carries away 168 B.T.U. 
Therefore, out of the total heat in 
1 lb. of steam there are (1154.9 — 
168) B.T.U. = 986.9 B.T.U. avail- 
able for radiation. As the emission 
from each square foot of radiation 
is 240 B.T.U., 1 lb. of steam will 
supply 





986.9 B.T.U. 
= 4.07 sq. ft. of 
240 B.T.U. 
radiation and there will be required 
300 sq. ft. 
——_—_————— = 73.7 lb. per hr. 
4.07 sq. ft. 


or 0.0204 lb. per sec. Referring to 
the steam tables, it is found that the 
volume of 1 lb. of steam is 21.36 cu. 
ft. The volume needed, then, is 
0.0204 Ib. X 21.36 cu. ft. = 0.4357 
cu. ft. and the velocity of the flow 
will be 


0.4357 cu. ft. 





= 18.9 ft. per sec. 
0.023 sq. ft. 


HEATING AND VENTILATING 


ol 


Air Conditioning on the Farm 


In a study of the effect of frost on 
corn, with a view of breeding corn for 
resistance to cold, the United States 
Department of Agriculture uses a port- 
able refrigeration chamber in which the 
desired temperature is obtained by an 
automatically controlled mechanical re- 
frigeration unit mounted on the side of 
the chamber. The purpose of the tests 
is to develop, by cross breeding, species 
of corn which will have high cold re- 
sistance. 

Frost before corn is fully matured is 
one of the great hazards of the corn 
crop. The corn belt is subjected to 
wide variations in temperature in the 
early fall. Almost every year there is 
a period varying from a few days to 
more than two weeks when the night 
temperatures drop below 50°. This cool 
period usually is ended by still colder 
nights, the effects of which are de- 
scribed popularly as light frost, heavy 
frost, or killing frost. Frequently the 
colder period is followed by several 
days or weeks of warmer weather, 
favorable for normal ripening of unin- 
jured corn. 

Recent studies under accurately con- 
trolled artificial conditions in the field 
indicate that corn plants may be in- 


jured by temperatures above those at 
which frosts occur. Some strains are 
injured by a succession of cool nights 
during which the temperature drops 
only to 50° or 45° F. Other strains are 
killed by a few hours of exposure to 
temperatures around 40°. 


Differences in Cold Resistance 


It has been found also that commer- 
cial open-pollinated varieties and re- 
combinations of inbred strains vary 
greatly in their resistance to injury 
from cold, including so-called light and 
killing frosts. Many of these have been 
injured or killed by a succession of 
cold nights with temperatures above 
freezing. Other recombinations and 
small percentages of plants in some 
commercial varieties have withstood 
temperatures below 32° F. for as much 
as 6 hrs. A few hybrids apparently have 
not been injured by exposure to a tem- 
perature of 28° for several hours. 
These differences have been observed 
under natural conditions during the last 
five years at widely sepaiated points 
in the corn belt, and some of these 
differences were demonstrated. 





Portable Refrigeration Chamber Used in Field Study of Resistance 
of Corn to Cold 
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Present Status of District Heating 
in America 


IN the paper prepared for the World 
Power Conference by J. H. Walker 
and A. R. Mumford, in collaboration 
with the Educational Committee of 
the National District Heating Asso- 
ciation, the authors present an inter- 
esting picture of the status of dis- 
trict heating in the United States. 

Two causes are attributed by the 
authors for the improvement that 
has come about in the status of dis- 
trict heating. One is the increased 
value or cost of the space occupied 
by the individual heating plant in 
large buildings in which the value 
of space even in basements has be- 
come very high. When all of the 
items bearing upon the cost of steam 
service are taken into account and 
fairly evaluated, their total compares 
favorably with the cost of producing 
steam in an isolated boiler plant, 
usually being less if the investment 
costs of the isolated plant are con- 
sidered. It is further stated that the 
annual rental value of space released 
by the elimination of the boiler plant 
may equal the entire cost of district 
heating service for the building. 

Comparative figures, presented in 
the paper, show that the cost of sup- 
plying heat to a city district, in a 
city like New York, by means of the 
three methods which might be used, 
namely, steam heating, gas and elec- 
tricity, are: 


to industries for manufacturing uses 
as well as for heating is a service of 
rather recent growth. 

Systems of steam distribution are 
classified by the authors into three 
groups, according to the steam pres- 
sures carried. Systems carrying 50 
Ibs. per sq. in. or less are designated 
low-pressure systems. Systems carry- 
ing pressures of 100 to 200 lbs. are 
called high-pressure systems. The 
third class has both high and low- 
pressure pipes laid parallel. 

Design pressures are determined 
by the probable requirements of the 
consumers, the amount of space 
available below the streets for pipes 
and the policy of the company sup- 
plying the service. High-pressure 
systems are necessary, it is pointed 
out, if laundry equipment is to be 
supplied or if pumps and other small 
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heat the authors emphasize the point 
that the two most important ways of 
reducing consumption of heat in a 
building are: (1) by shutting off the 
heat supply during the night and at 
other times when it is not required 
and (2) by regulating the heat sup- 
ply according to the outside temper- 
atures. To make their point clearer, 
they present two charts illustrating 
actual conditions. 

Another important point in the 
economic utilization of heat, state 
the authors, is the extraction of the 
heat in the condensate. The recover- 
able heat is about 10% of the orig- 
inal heat of the system. The usual 
method is to pass the condensate 
through a heat exchanger in which 
the water supplying lavatories is 
partially heated, the final heating 
taking. place in a separate heater 
supplied with steam. 

In their conclusions, the authors 
state that distribution of the quanti- 
ties of steam required for heating 
even in the largest cities can success- 


TABLE 2—STEAM CONSUMPTION FOR HEATING, HOT WATER SUPPLY 
AND COOKING, FOR VARIOUS KINDS OF BUILDINGS 


Type of Building 


Office Buildings 
BNR seo usoe wae ee bine fai ee and one) Sm Ses havn lanl aeets 
Apartment Buildings 
MMAOERARNS ois sick cd cca Sarat saan ee poe saahw saconer wide wievonalle 
Large Department Stores 
Small Retail Stores.................... 
Moving Picture Theatres 
RGR Scr ei A ote depes en cridnah gear eS).d odalne sated ss 
Average, All Buildings 


ey 


ee 


oe eee eee eee sere 
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Average Annual Steam Consumption Pounds 


per year per Cubic Foot of Space Heated 


Detroit? New York City’ 
5.0 to 8.0° 4.3 
7.9 oes 
11.0 6.9 
9.0 to 15.0 9.9 
4.7 2.7 
6.1 . 
5.5 to 7.5 2.9 
3.0 to 5.0 1.4 
Rea wns 6.1 


1Average outdoor temperature for the heating season of 8 months was 36° F. 
?Normal average outdoor temperature for heating season 43° F. 
®The higher figure is for buildings in which less care is used in operating the heating system. 


B.T.U. for Cost 

Selling Price one cent Ratio 

Steam $0.97 per thousand pounds 11,400 1.00 
Gas 1.15 per thousand cu. ft. 4,780 2.38 
Electricity 0.05 per kilowatt hour 680 16.76 


As the authors point out, there are 
now three rather distinct fields in 
‘which district heating is employed, 
each involving different economic and 
engineerinng considerations, namely: 

a. Service to congested business 

and residential districts. 

b. Service to districts of individ- 

ual family residences. 

c. Service to grouped industries. 

District steam service in the con- 
gested business and residential dis- 
tricts of cities is characterized as 
by far the most important when con- 
sidering the amount of capital in- 
vested and the amount of building 
space heated. The supply of steam 


power apparatus incidental to the 
operation of large buildings are to 
be served. 

After presenting descriptions of 
the district heating systems in New 
York, Detroit, Chicago, Pittsburgh 
and Rochester, the authors discuss 
the two distribution methods in com- 
mon use, namely, the trunk-pipe sys- 
tem, whose size decreases as the 
quantity of steam decreases, and the 
feeder-pipe system, which consists 
of a network of mains to which steam 
is supplied by feeders which extend 
from the boiler plant to selected 
points in the network. 

In discussing the economic use of 


fully be accomplished and the dis- 
tances covered are fixed by economic 
and not by engineering limitations. 
The service must be limited to favor- 
able areas if it is to be profitable, 
and it is the opinion of the authors 
that there is no prospect of a city- 
wide district heating service in its 
present form. 


Generation of electricity in dis- 
trict heating plants is considered de- 
sirable in some cases and to some 
degree, and the complete application 
of the thermodynamic possibilities in 
this respect is being considered in 
some plants. 


Again, a district heating system 
is desirable as an auxiliary to an 
electric supply service as a means of 
eliminating the individual plant. 











ice for Air Conditioning and Cooling’ 


by ROBERT T. BRIZZOLARA 


President, The R. B. Engineering Corporation, New York 


VER the period of several ice sea- 

sons, we, as engineers, have been 
investigating the possibilities of using 
ice for the special service of air condi- 
tioning. At an early stage of investiga- 
tion, our studies indicated that the use 
of ice for the purposes of air condition- 
ing was wholesomely feasible, and as a 
refrigerant possessed sound and special 
merit. In fact, at this date it is still 
difficult to reconcile these facts with the 
one that practically no ice is being used 
for air conditioning work. Continued 
studies of the subject revealed some of 
the reasons for its neglect and lack of 
consideration, not among the least of 
them being the ice manufacturers’ in- 
ertia in failing to visualize the great 
sales possibilities that exist in this 
particular field of work. A corollary of 
this omission has been the industry’s 
laxity in failing to institute timely and 
competent investigation of the subject. 


AS a consequence, we find today the 
extension of air conditioning into a 
multitude of large and small industries 
that could use ice advantageously. The 
theatre, restaurant, office, hotel, school 
and home are the more common ex- 
amples of where air conditioning and 
cooling is coming into its own at a 
greatly accelerating rate. Manufactur- 
ers of the necessary air conditioning 
equipment are almost showing mush- 
room growth. Refrigeration is required 
by all of the systems and the only re- 
course for the necessary refrigeration 
has been in isolated mechanical units; 
ice has been practically excluded. Ice 
is as equally adaptable as the mechani- 
cal units, since the majority and best 
of the air conditioning systems, large 
and small, utilize ice water of about 50° 
F. temperature for the proper function- 
ing of the air conditioning units. 


Problems of Air Conditioning 


Before continuing it may be well to 
emphasize that air conditioning is a 
thermodynamic and aerological problem. 
To condition air by means of fans blow- 
ing over ice, or by throwing ice into 
existing ventilating systems, should be 
heartily condemned, since the results 
cbtained are wholly undesirable and 
economically unsound. The encourage- 
ment of ice usage for such purposes will, 
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in very short order, bring about its 
condemnation by health authorities and 
the public so served. The ultimate re- 
action, which will come quickly, will 
only serve to make the word “ice” a 
bane in all systems using ice, including 
those using ice properly. The cooling 
effect of air conditioned by the crude 
methods described above can be readily 
approximated and appreciated if one will 
remain for a short time in a very damp 
basement or cellar. As ice manufactur- 
ers it will be to their own personal in- 
terests that their product be properly 
used and that they make it the obliga- 
tion of their industry to encourage only 
its proper use. 


The equipment required for air con- 
ditioning is of a comparatively simple 
character and for the most part the 
source of refrigeration is ice water. The 
problems of its proper temperature and 
humidity tempering, refreshment, dis- 
tribution and economic usage are vastly 
more complex problems and are best 
left to the technical engineers and spe- 
cialists in this field. The ice manufac- 
turer should only and wholly concentrate 
his efforts on the selling of his product 
—ice for refrigeration—competing with 
the mechanical unit serving refrigera- 
tion. The merits of ice for cooling water 
versus the machine cooling of it is the 
task for the ice manufacturer to prove. 


During our investigations we had oc- 
casion to discuss with various condition- 
ing and cooling equipment manufactur- 
ers the subject of refrigeration and their 
attitude toward the use of ice for such 
purposes. Their reactions were normal 
and frank. Some had never even let ice 
enter their considerations, others had 
given it considerable thought, while still 
others had even used it. The latter 
group of users stated, however, that be- 
cause of the apathy displayed by the ice 
manufacturers they dealt with, they had 
become discouraged as to its possibilities 
despite its potentiality. In no single 
instance were any of the manufacturers 
cpposed to the use of ice—to the con- 
trary practically all expressed a desire 
for the furtherance of its use, since it 
would probably aid the selling of their 
equipment at considerably lowered 
prices. Some expressed a frank willing- 
ness to cooperate with the ice manufac- 
turers heartily if it was possible to do 
so. 


We are inclined to believe that this 
83 


situation is an indictment of the ice 
industry. While either mechanical re- 
frigeration units or ice can serve equal- 
ly well, special conditions or situations 
will undoubtedly, in many instances, 
favor one or the other form of refrigera- 
tion. Ice, however, can never enjoy any, 
let alone its fair share of the business, 
without proper representation and sales 
effort. 


Disadvantages of Ice 


The ice manufacturer no doubt will 
feel that his product enters this field at 
a considerable disadvantage, and since 
we are familiar with some of his reasons, 
a frank discussion of some of them may 
be enlightening. 


1l—Air conditioning and cooling ice 
business adds additional peak load at a 
critical time in the ice season. 


This is true, but not a sound cause for 
alarm, because the ice business has al- 
ways been a high-peaked, seasonal busi- 
ness. The possibilities for extending 
the use of ice over a longer season in 
air conditioning work is as great as in 
any other present market for ice. The 
ice manufacturer should further bear in 
mind that ice is economically sound, be- 
cause air conditioning refrigeration must 
be provided, for the ice can not be any 
more uneconomic than the use of the 
multitude of comparatively expensive 
individual mechanical units sporadically 
operating in a short season to provide 
this refrigeration. 


2—The ice manufacturer sells approzi- 
mately 1.1 useful tons of refrigeration 
per ton of ice which costs him approzi- 
mately 1.6 tons of refrigeration to pro- 
duce. He must also add to his costs of 
refrigeration, labor, supplies, water, 
storage, and delivery costs, which makes 
his product seem high versus electricity 
used directly. 


In this argument the ice manufacturer 
has stated the worst of his case, but his 
conclusions will require some refutation. 
Despite the fact that he must furnish 1.6 
tons of refrigeration for each 1.1 ton of 
useful refrigeration, we have found in 
most every case studied that his power 
costs-for 1.6 tons of refrigeration are less 
than the cost of power used by the in- 
dividual small units for 1.1 tons of re- 
frigeration. The ice manufacturer enjoys 
a wholesale power rate, a refrigeration 
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rate that an electric power utility can- 
not extend to a small and practically 
casual user. Similarly, we find that the 
ice manufacturer’s water bills per ton 
of useful refrigeration are less, by a con- 
siderable margin, than those of the 
user of a mechanical unit. Supplies and 
maintenance costs per ton of refrigera- 
tion are negligible when compared to 
those for the operator of a small re- 
frigeration unit. The economies effected 
by the ice manufacturer in power, sup- 
plies, water and maintenance go a long 
way to voiding, entirely in many in- 
stances, the labor costs involved in 
manufacturing ice. 


3—The delivery of ice may be a 
nuisance to the owner, and a constant 
source of irritation. 


If it is, the ice manufacturer is at 
fault. Certainly he should not be a 
greater annoyance than the proper pub- 
lic authorities who periodically inspect 
and exercise a degree of plant super- 
vision over the mechanical unit installa- 
tion. 


4—What sound arguments have the 
ice manufacturers for the use of ice? So 
far he has been on the defensive with 
his product. 


The best defense is attack. Ice is safe 
and requires no ordinances and inspec- 
tions to make and keep it so. It is 
cheaper than so-called electric refrigera- 
tion, because the initial investment out- 
lay and charges, plus depreciation, to 
the customer are vastly less, . ranging 
from 25% to 50% less. Ice is not a 
power plant that must be designed for 
worst peak load which may only exist 
for a comparatively few hours each year. 
Ice yields its refrigeration at any rate 
desired by simply melting it faster; this 
availability of refrigeration is obtain- 
able at no increased investment costs as 
occurs with mechanical units which are 
but lightly loaded under average condi- 
tions. Ice will not fail or break down; 
it enjoys freedom from mechanical 
troubles; the mechanical worries are 
back in the ice plant, the central station. 


An ice refrigerating system can be 
designed by engineers to be no nuisance, 
especially so in new building installa- 
tions. Ice deliveries will be made with 
dispatch, since it is going to be a bulk 
delivery with adequate facilities provid- 
ed for its acceptance and stowage. The 
ice company will sell under seasonal 
contract or period contracts, insuring a 
stable price. The owner purchases his 
necessary refrigeration in a responsible 
and highly competitive market, insuring 
lowest prices. The ice refrigeration 
cycle installation is as equally adaptable 
for winter heating as the mechanical 
unit systems. Costs of refrigeration to 
the customer are simply arrived at by 
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observing the billing—the accountancy 
problem involved with the mechanical 
unit, of adding power, water, mainte- 
nance, supply and repair bills is elimin- 
ated, not because of adding difficulties 
but because of the proper distributing 
and allocating these charges into their 
proper accounts when taken from other 
bills. 


o—In what form must ice be delivered 
for air conditioning work? 


Practically in any form—blocks, thin 
or thick, long or short; crushed; broken; 
or snow. It is all equally adaptable. It 
need not be clear ice since opaque ice is 
as advantageous—it need only possess 
weight and freedom from solid im- 
purities. 


6—In using ice the customer elimi- 
nates his high initial expense and in- 
vestment charges, but do not these 
charges reappear in the ice manufac- 
turer’s account? 


They only reappear on a greatly re- 
duced scale. The ice manufacturer pro- 
duces refrigeration on a wholesale scale, 
his machinery costs per unit of refriger- 
ation are purchased at a comparatively 
low cost, since he buys large units as 
cpposed to many small ones. The ice 
manufacturer requires less machine ton- 
nage, since his units operate continuous- 
ly at a steady daily rate to produce a 
large refrigeration tonnage, whereas the 
small mechanical unit operates inter- 
mittently and must be able to produce 
a large refrigeration tonnage on demand. 
Ice is similar to an electric storage 
battery in that it has enormous inter- 
mittent current capacity which bears no 
relation to its charging rate. 


Furthermore, the ice manufacturer, by 
substituting, let us say, 6 in. wide cans 
in place of 11 in. ones, can obtain prac- 
tically 30% more capacity from his 
present plant; the investment for air 
agitation systems can be dispensed with; 
power consumption will be correspond- 
ingly less; and labor for core pumping 
and filling can be dispensed with entire- 
ly. The ice manufacturer can go a step 
further and purchase special manufac- 
turing equipment that will produce un- 
believable tonnages of ice at low invest- 
ment costs, and in small space areas. 


7—What influence will the delivery 
of such ice have on existing equipment? 


Its influence should be beneficial, since 
it raises the delivery system’s load fac- 
tor at no increase in investment. Since 
it will be a bulk delivery, the costs per 
delivery will be considerably less than 
the costs for low poundage consumers. 


8—What price will be attractive to 
prospective purchasers of ice for air 
conditioning and cooling purposes? 


The potentialities for sales in this 
field are so great, perhaps as great, we 
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believe, as the present entire domestic 
trade business, that setting a schedule 
of prices must be gone about with great 
circumspection, since it is a business 
that will grow with time and in propor- 
tion to the prices established. The only 
precedent to follow is the one estab- 
lished by the electric light and power 
utilities some fifteen years ago. Com- 
mencing at about that time, the utilities 
became acutely alive to the potentiality 
of acquiring the ice manufacturer as a 
customer. 


Investigating the ice business they 
soon realized they had a real service to 
sell, a real customer to land; the ice 
manufacturer represented a big gross 
dollar customer. His power consump- 
tion was uniform all day. He was on 
the lines when most other industrial 
loads were off. He was off the lines at 
the seasonal hours the utility would 
rather not have him on. Although the 
utilities were required to increase their 
investment outlay to serve the ice manu- 
facturer, it was all out of proportion to 
what the customer saved them on the 
use of idle and available equipment for 
most of the time. Attractive rate 
schedules were made—sliding schedules 
to meet various load requirements— 
schedules that even permitted the pro- 
spective purchaser to amortize in saving, 
a present investment he possessed and 
would have to “scrap” to avail himself 
of cheap power. 


We all know the answer today; no 
doubt the war with its fuel and labor 
difficulties accelerated the change to 
electric power. Improvements in ice 
manufacturing machinery, and cheaper 
machinery, no doubt, helped along this 
change-over—but cheap power made that 
possible! Bigger loads helped the util- 
ities to make cheaper power and en- 
abled them to purchase more economical 
power manufacturing equipment. That 
society as a whole and in part benefited 
we cannot deny—power, like all com- 
modities, over a period trends downward 
in price—and will continue downward 
so long as wealth is not destroyed 
through some cataclysm. 


We cannot hope to offer and promise 
the ice industry in the air conditioning 
and cooling business the equal benefits 
that accrued to the electric utility from 
the ice manufacturing customer. The 
ice manufacturer can, however, enjoy 
some great gains in sales volume and 
lower power costs, gains from a better 
utilization of present existing equip- 
ment and organizations. Like all other 
businesses, some of the gains must be 
allowed to accrue to the benefit of the 
customers if the business is to thrive 
and grow. Ice consumer prices have not 
tended downward greatly as a whole 
during the course of the past ten years, 
Cespite the great lowering of manufac- 
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turing costs. It is a poor 120-ton plant 
today that under summer conditions 
cannot manufacture ice for well under 
a dollar a ton, which includes power, 
labor, water, supplies and maintenance. 
Yet we can all distinctly remember when 
a dollar fifty was considered remark- 
ably good. 

Manufacturing costs will continue 
downward, and the ultimate answer to 
what air conditioning and cooling ice 
must sell for to be attractive is that one 
which will make it competitive with 
mechanical units, and be profitable to 
both the ice manufacturer and _ the 
customer. The low cost ice producer of 
today and the seeker of volume will 
establish the initial price schedules, the 
marginal producer will be the last to 
follow because of inability, although his 
season storages will make him a factor. 
All ice should be sold at a profit, and an 
inducement rate for the cooling business 
need not necessarily be unprofitable— 
the proper price can be arrived at by 
competent, skilled and experienced oper- 
ators. Such rates arrived at after con- 
scientious analysis, we know today, are 
being established and when placed in the 
hands of engineers and the air condi- 
tioning and cooling equipment manu- 
facturers will be availed of quite 
promptly. 


Markets for Bulk Ice Cooling 


It may be well to enumerate here 
likely and possible markets for bulk ice 
in which mechanical refrigeration alone 
is serving today: 


Theatres Dance halls 
Restaurants Chocolate sales 
Lunch rooms shops 

Grill rooms Cigar and tobacco 
Assembly rooms factories 


Department stores 
Office suites 


Baking business 
Candy manufactur- 


Homes ing plants 

Hotels Chemical manufac- 
Office buildings turing processes 
Hospitals Milk storage. rooms 
Printing shops Cheese rooms 
Schools Pullman car cooling 
Gymnasiums Food product rooms 


In those other industries generally 
using air conditioning and cooling equip- 
ment, and which may not be considered 
an impossible market for ice, are the 
following: 


Textile industries 

Rayon industries 

Ceramic products 
industries 


Rubber industry 
Chemical manufac- 
turing plants 


As to the seasonal load fluctuations 
due to air conditioning and cooling 
work, we find this determined by 
geographic and climatic location. In 
that field where conditioning is done for 
human comfort, the season will vary 
between thirty and one hundred and 
twenty days. The theatre, as an example, 
resorts to air conditioning to attract 
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patronage; in fact air conditioning is 
now considered mandatory by that in- 
dustry. A theatre usually provides 
about one ton of mechanical refrigera- 
tion for 15.5 seats, which practice seems 
to indicate is necessary for handling the 
worst load condition. One ton of re- 
frigeration capacity equipment is re- 
quired for 15.5 seats on the hottest and 
most humid summer nights and when 
the house is quite solidly filled. 

The number of occasions when such 
conditions arise in a summer are vari- 
ously reported to be from fifty to two 
hundred hours. Even in a hot summer 
we enjoy considerable periods of time 
which are comparatively comfortable, 
and in comfort work refrigeration re- 
quirements fluctuate similarly. It is for 
this reason that ice is so ideal, since it 
meets a fluctuating load inexpensively. 

In industrial processes, similarly, we 
often find the refrigeration load sporadic 
and fluctuating. 

In a 3,000-seat theatre we find on an 
average hot day that the ice require- 
ments may vary between thirty and 
sixty tons per twelve-hour day, devend- 
ing on climate and patronage. For an 
average summer day the ice require- 
ments will vary between twenty and 
thirty tons. If one will divide the daily 
patronage by the refrigeration cost, it 
should be found to be under 1.25 cents 
per patron. The wide variation in these 
figures, as a result of climatic and 
patronage requirements, indicates that 
every situation should be carefully an- 
alyzed by itself. It is common practice 
to work up a cost figure of air condition- 
ing per seat based on patronage per 
year; such unit figures are low, since 
they involve the heating and cooling 
costs divided by the total annual patron- 
age. Ice will not or should not suffer 
from like comparisons, because in the 
ice refrigeration systems the condition- 
ing apparatus is equally adaptable for 
heating and cooling purposes. 


Use of Ice for Home Cooling 


The use of ice for home cooling is not 
to be neglected as attention becomes 
more focussed on this subject. The num- 
ber of days a home is in need of cooling 
is comparatively few and the ice re- 
frigeration requirements comparatively 
small. Ice is ideal, since installations 
using ice are quite simple and the first 
cost is very small compared to mechani- 
cal refrigeration units. Since the long 
neglected problem of humidity control 
in homes and offices during the winter 
months is today receiving more and 
proper attention, the costs of such in- 
stallations for comfort and health are 


‘greatly reduced when such equipment 


installations are equally adaptable for 
summer and winter work. 
It behooves the ice industry today, as 
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individuals, and as an association, to 
give serious thought to the matters un- 
der discussion. We would suggest that a 
proper start can be made by taking these 
matters up with the qualified engineers, 
specialists, and manufacturers of equip- 
ment in these fields of air conditioning 
and cooling endeavor. The ice industry 
has at hand, in these individuals and 
companies, organizations to augment 
their own sales efforts, the net result of 
which will be greater sales of ice and 
conditioning equipment. The consumer 
will have offered to him conditioned and 
cooled air, more comfort and health, at 
prices nearer to his financial means. It 
is no stretch of imagination to visualize 
the ice manufacturer selling along with 
refrigerators simple air conditioning and 
cooling apparatus for home and office 
which require no maintenance. It is a 
logical step. 





Tests Prove Inefficiency of 
Furnace Coils 


That the use of furnace coils for the 
heating of the domestic water supply 
lowers the efficiency of the boiler, that 
such coils do not make use of otherwise 
wasted heat to heat the water, and that 
one-quarter pound of coal must be fed 
to the boiler per gallon of hot water 
withdrawn, are the conclusions reached 
in a report made by Professor C. H. B. 
Hotchkiss, of Purdue University, in a 
report made to the Indiana Gas Asso- 
ciation. The investigation was conduct- 
ed by students of the university in the 
gas engineering department under the 
direction of Professor Hotchkiss for the 
association. 

The conclusion pointed out that the 
data could be interpreted to show that for 
a family of five requiring 50 gal. of water 
per day when the heating season is 200 
days in length, one shovelful of coal out 
of every six to eight shovels fed to the 
heater are required to heat the water. 

While the report has not as yet been 
published, complete details of the meth- 
ods of conducting the tests and the con- 
clusions reached can be obtained from 


the university. 
e 





New Edition of Standard 
Furnace Heating Code 


National Warm Air Heating Associa- 
tion announces the Seventh Edition of 
the “Standard Code” regulating the in- 
stallation of gravity warm-air heating 
systems in residences. In addition to a 
slight rearrangement of the text, mak- 
ing for easier reference, a table of ex- 
posed wall factors has been added, cover- 
ing frame, brick and stucco construction, 
also ceilings with or without attic spaces 
above, and flocrs over exposed or un- 
heated spaces. 








Load Factor as a Basis 


for Estimating Steam Requirements’ 


by JOHN W. MEYER 


Philadelphia Electric Company, Philadelphia, Pa. 


N negotiating steam business, the 
I basic data required are the pounds 
of steam to be condensed and the demand 
expressed in pounds per hour, the latter 
being essential for contract purposes, 
under demand rate structures, and for 
determining the size of mains and ser- 
vice connection and for metering pur- 
poses. 

For purposes of discussion, data were 
studied of office buildings, located in 
the same city, subjected to the same 
temperature conditions and practically 
the same use characteristics, as gov- 
erned by the temperament of the people 
of the particular city. Steam is sup- 
plied to these buildings for heating and 
hot water generation, being the- mini- 
mum requirement of office buildings 
and may, therefore, be used as a basis 
of comparison. 


Relation Between Radiation 
Connected and Cubical 
Contents 


An analysis of the availab’e data 
shows very wide variations between the 
square foot of radiation and the cubical 
contents, from a maximum of 1 sq. ft. 
of radiation to 143 cu. ft. of space to 
a minimum of to 101.9, or a variation 
of 28.7%. 


Pounds of Steam per Square Foot 
Radiation 


A few years ago, the figure of 500 Ib. 
of steam condensed per square foot of 
radiation was the standard for estimat- 
ing purposes. This figure cannot be 
used today except in a few instances. 
There has been a substantial decrease 
in the pounds of steam condensed per 
square foot of radiation. The data of 
the buildings under consideration show 
consumption of 442 to 950, a variation 
between the minimum and maximum of 
115%. 





*From the report of the Promotional Com- 
mittee of the National District Heating As- 
sociation. 


Pounds of Steam per Cubic Foot 
of Space 


The pounds of steam per cubic foot 
of space varies from 4.33 to 7.60, a 
variation between the minimum and 
maximum of 75.5%. 

It is obvious, from a study of the 
foregoing figures, that comparisons of 
pounds of steam per square foot of 
radiation and per cubic foot of space 
are of no value in comparing the re- 
quirements of office buildings, a fact 
appreciated by estimating engineers. 
The formulas heretofore used as short 
cuts are no longer of value for estimat- 
ing purposes. 

New formulas must be derived, which 
will be more complex in form, appli- 
cable to the modern type of building, 
involving many uses of steam in addi- 
tion to that for heating and normal hot 
water requirements. 


Determination of Heating 
Requirements 


The old formulas for determining 
heating requirements have been discard- 
ed in favor of the formula adopted by 
the American Society of Heating and 
Ventilating Engineers. The results ob- 
tained by the use of that formula are 
expressed in B.T.U., being the heat loss 
due to building leakage and air changes 
at a defined temperature difference. The 
primary purpose of the calculation is to 
determine the radiation required ade- 
quately to heat the building. 

Applying conversion factors we obtain 
the required pounds of steam per hour, 
i.e., the maximum demand expressed in 
pounds per hour, and the pounds of 
steam to be condensed to maintain an 
inside temperature of 70° F. during the 
heating season. 

The data of a number of buildings in 
which the demands were measured in- 
dicate an actual measured demand eoua! 
to 75% of the ca'culated demand. Two 
contributing facts are the difference 
between the calculated and actual min- 
imum temperatures and the diversity of 
use of equipment within the bui'ding. 
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The theoretical consumption of steam 
calculated from the heat loss is the ex- 
pected consumption and furnishes no 
indication of the probable higher con- 
sumption due to inefficient operation. 

Superimposed upon the heating load 
are the hot water requirements, which 
may vary from 5% to 15% of the total 
requirements. 

With the advent of the modern build- 
ing, designed to house banks, offices, 
apartments, restaurants, club rooms, 
swimming pools, garage, etc., including 
the greater application of ventilation 
and air-conditioning, the supply of steam 
service is becoming of increasing im- 
portance and the calculation of steam 
and capacity requirements more com- 
plex. 

We may divide the steam uses into 
two main groups: (1) space heating 
steam; (2) process steam; including all 
steam uses other than for space heating. 

In a restricted building operation, the 
process steam may vary from 5% to 
15% of the total requirements, and in 
the modern building it will be substan- 
tially higher. 

Analysis of the requirements of build- 
ings having diverse uses requires that 
a study be made of the cycle of opera- 
tion of the individual units, from which 
a composite operating curve may be 
obtained. : 


Load Factor 


Obviously, the old methods of compar- 
ing building requirements on the basis 
of pounds of steam per cubic foot of 
space or per square foot of installed or 
required radiation are of no value in 
determining the requirements of a mod- 
ern building. 

In calculating the cost of producing 
steam on customers’ premises, we deter- 
mine two basic factors: 

1—The maximum capacity required, 
expressed in pounds of steam per hour. 

2.—The number of pounds of steam to 
be delivered, or its equivalent, the aver- 
age load. , 

The relation between these two fac- 
tors, expressed in per cent, is the load 














November, 1930 
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TABLE No, 2 
ACTUAL MEASURED DEMAND 








Lbs. Variations 
Steam from 
J of Demand Estimated 
Lbs. Estimated Outside per Deg. Maximum 
per hr. Demand 3 he Diff. 93.5 Ibs. 
Maximum Demand Day Min. Mean 70°—Min. Deg. 
December 1929 — 6 5,440 83 36 45 160 71.0% 
10 5,440 83 at 39 147 53.5% 
January 26, 1930 4,910 75 16 22 91 2.25% 
February 28, 1930 4,600 70 27 36 107 3.00% 
March 4, 1930 4,330 66 25 30 90 2.67% 
Minimum Temp. Day 
February 16, 1930 4,730 12 0 15 76 


18.70% 





factor of the operation under considera- 
tion. This load factor varies with dif- 
ferent classes of buildings. We find 
hotels operating at a high load factor 
and loft buildings operating at a low 
factor, these classes of business prob- 
ably representing the higher and lower 
limits of the load factor range of pur- 
chased steam operations in commercial 
districts. 

It will be observed that, in determin- 
ing load factor, we cannot consider the 
cubic feet of space, nor the square feet 
of installed or required radiation. Load 
factor must be determined by the use 
of some other unit, and the only other 
‘unit available is the maximum steam 
measured in pounds of steam per hour. 


Maximum Demand 


The maximum demand is a resultant 
of the diversity of use of the equipment 
on the premises. If there is no diver- 
sity, the demand is the sum of the in- 
dividual loads. 

Tables 1 and 2 give the actual data 
of a maximum demand test. Table 1 
shows the relation between the esti- 
mated and the actual demand, also the 
relation between the demand if the iron 
is started cold and the actual measured 
demand. 


TABLE No. 1. 


Connected to system, October 26, 1929 
Business—Ladies’ Goods 
Volume of building, cubic feet. 2,152,550 


Radiation installed, square feet 26,600 
Cubic feet of space per square 
foot of radiation............. 81 


ESTIMATED MAXIMUM 


B.T.U. per hour @ 240 B.T.U. 
per square foot of radiation. .6,384,000 
Equivalent pounds of steam per 


If Started Cold 


B.T.U. per hour @ 375 B.T.U. 
per square foot of radiation. .9,975,000 
Equivalent pounds of steam per 


hour (970.4 B.T.U.) @ 0°.... 10,350 
Per cent of normal operation to 
startingg COId ......ccceeccce 63.2 


Pounds per Hour per Degree Difference 
(70° -0°) 


Estimated maximum .......... 93.5 
If started cold.......ccicccces «147.5 
Actual measured demand 5,440 lb. per hr. 
Pounds demand per cu. ft. space 2.51 


Table 2, shows the actual demand for 
four months during the 1929-1930 heat- 
ing season, and the maximum demand 
on the minimum temperature day. It 
will be noted that there is a marked 
variation in the steam demand per de- 
gree temperature difference and further, 
that the minimum temperature day did 
not establish the maximum demand. 

Table 3, shows the steam consump- 
tion per degree-day and appears to dis- 
prove the degree-day theory that the 
consumption of steam should vary di- 
rectly with the degree-day. The data 
of Table 3 show clearly a very wide 
variation in the consumption per degree- 
day. 

For an assumed class of buildings 
located in the same city, we shall prob- 
ably find a fairly definite relation be- 
tween the maximum demand and the 
consumption, i.e., the load factor. If 
this be true, we shall possess a fairly 
definite method of determining the re- 
quirements of buildings, and of compar- 
ing buildings. 

Unfortunately there are not sufficient 
available data of maximum demands, 
consumptions and degree-days to deter- 
mine if load factor is a sound basis for 











hour (970.4 B.T.U.) @ 0°.... 6,550 comparing buildings. 
TABLE No. 3 
STEAM CONSUMPTION PER DEGREE-DAY 
Average 70° Consumption 
Lbs. Ibs. per Mean Minus PerD.D. 
Steam Day Ma Mean T 70°—Mean® 
December, 1929 ............. 1,579,000 5,093 34 36 141 
January, 1930 ............... 1,560,000 5,032 22 48 105 
February, 1930 .............. 1,237,000 4,418 36 34 130 
Maaren, 1900 265650 hos See 1,258,000 4,058 30 40 101.4 
5,634,000 4,656 34 36 129.3 
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Recommendation 


Your committee is of the opinion that 
member companies should install de- 
mand meters to determine the maximum 
demands of buildings now operated by 
them, and that the data obtained should 
be carefully studied. 

Some idea of the data required and 
the method of analysis may be obtained 
from a study of Tables 1, 2 and 3. 

Your committee suggests that the 
association prepare standard methods 
of making such tests, with the request 
that member companies conduct tests 
during the coming season, in accord- 
ance with these specifications, and that 
the data obtained be submitted for 
analysis. 





New York Anthracite Club 


Discusses Sales 


James C. Tattersall of Trenton, N. J., 
was the principal speaker at the October 
meeting of the Anthracite Club of New 
York City, held October 15, at the Mc- 
Alpin Hotel, New York. Mr. Tattersall 
discussed various phases of anthracite 
production, labor, transportation, adver- 
tising, and merchandising. His message 
was one of optimism for the future, and 
was well received, as Mr. Tattersall is 
cone of the most active leaders in the 
industry, having served two terms as 
president of the National Retail Coal 
Merchants Association. He is, at pres- 
ent, chairman of the Committee on 
Anthracite Trade Relations. 

It was decided at the meeting to ar- 
range a banquet, about the middle of 
January, at which the guests would in- 
clude representatives of the anthracite 
coal industry, not only in New York, 
but throughout the metropolitan district. 
It was estimated that these representa- 
tives, together with members of the 
heating and equipment trade, would 
mean a gathering of 600 to 1000. 





Mills Elected President of Gas 
Products Association 


For the first time in the history of the 
Gas Products Association a manufacturer 
of oxy-acetylene welding and cutting ap- 
paratus has been elected president. 
Heretofore the president of this twelve- 
year old trade association has been a 
manufacturer of oxygen gas, but this 
year the recent Chicago convention 
elected E. L. Mills, sales manager of 
The Bastian-Blessing Company, as presi- 
dent. 











September Degree-Day Data 


Bole fuel consumption figures given below 
must be corrected for efficiency, heat con- 
tent of fuel other than that listed below, for 
radiation emitting other than 240 B.T.U. per 
hr., and for radiation calculated on a basis of 
other than zero to 70°. 

Coal is assumed as having a heat content 
of 12,000 B.T.U. per lb., gas, 1000 B.T.U. per 


Degree-Days 
Lbs. of Coal per Sq. Ft. 

of Radiation for September, 1930.......... 
Gals. of Oil per Sq. Ft. 

of Radiation for September, 1930.......... 
Cu. Ft. of Gas per Sq. Ft. : 

of Radiation for September, 1930.......... 


Degree - Days 


Day of Month 


New York, September, 1930 
Degree-Days 12 


Lbs. of Coal per Sq. Ft. of Radiation for this 
Month, 0.096 
Ga's. of Oil per Sq. Ft. of Radiation for this 
Month, 0.008 
Cu. Ft. of Gas per Sq. Ft. of Radiation for this 
Month. 1.15 
(See Footnote) 


Degree -.Days 


Day of Month 
Chicago, September, 1930 
Degree-Days 66 
Lbs. of Coal per Sq. Ft. of Radiation for this 
Month, 0.528 3 
Gals. of Oil per Sq. Ft. of Radiation for this 
Month, 0.045 : 
Cu. Ft. of Gas per Sq. Ft. of Radiation for this 


Month, 6.34 4 
(See Footnote) 


Degree - Days 


Month 


Day o 


San Francisco, September, 1930 
Degree-Days 80 
Lbs. of Coal per Sq. Ft. of Radiation for this 
Month, 6.40 
Gals. of Oil per Sq. Ft. of Radiation for this 
Month, 0.055 
Cu. Ft. of Gas per Sq. Ft. of Radiation for this 
Month, 7.68 
(See Footnote) 











cu. ft., and oil 140,000 B.T.U. per gal. To 
correct for other heating values, multiply the 
fuel consumption listed under the charts by 
the standard heat content just listed, and 
divide by the heat content in question. 

To correct for efficiency, divide the fuel 
consumption by the efficiency of the heating 
installation. 


Los Balti- Phila- New 
Angeles more delphia Orleans 
8 3 5 0 
0.064 0.024 0.04 0 
0.005 0.002 0.003 0 
0.77 0.29 0.48 0 


(See Footnote) 





Day of Month 


Boston, September, 1930 
Degree-Days 28 

Lbs. of Coal per Sq. Ft. of Radiation for this 
Month, 0.224 

Gals. of Oil per Sq. Ft. of Radiation for this 
Month, 0.019 

Cu. Ft. of Gas per Sq. Ft. of Radiation for this 
Month, 2.69 


(See Footnote) 





Day of Month 


Minneapolis, September, 1930 
Degree-Days 145 
Lbs. of Coal per Sq. Ft. of Radiation for this 
Month, 1.160 


Gals. of Oil per Sq. Ft. of Radiation for this 
Month, 0.099 


Cu. Ft. of Gas per Sq. Ft. of Radiation for this 
Month, 13.92 
(See Footnote) 


Month 


St. Louis, September, 1930 
Degree-Days 5 


Day o 


Lbs. of Coal per Sq. Ft. of Radiation for this 


Month, 0.040 


Gals. of Oil per Sq. Ft. of Radiation for this 


Month, 0.003 


Cu. Ft. of Gas per Sq. Ft. of Radiation for this 


Month, 0.48 
(See Footnote) 





For water radiation, multiply the fuel con- 
sumption, which is given for steam radiation, 
by 5/8. 

For radiation installed for any other out- 
side temperatures than zero, multiply the fuel 
consumption given under the charts by 70°, 
divided by the quantity (70 minus the outside 
temperature used). 


Cleve- Cincin- 
Atlanta land nati Detroit 
0 54 28 67 
0. 0.432 0.224 0.536 
0 0.037 0.019 0.046 
0 5.18 2.69 6.43 





Day of Month 


Pittsburgh, September, 1930 
Degree-Days 41 
Lbs. of Coal per Sq. Ft. of Radiation for this 
Month, 0.328 
Gals. of Oil per Sq. Ft. of Radiation for this - 
Month, 0.028 
Cu. Ft. of Gas per Sq. Ft. of Radiation for this 
Month, 3.94 
(See Footnote) 





Month 


Day o 


Denver, September, 1930 
Degree-Days 80 
Lbs. of Coal per Sq. Ft. of Radiation for this 
Month, 6.40 
Gals. of Oil per Sq. Ft. of Radiation for this 
Month, 0.055 
Cu. Ft. of Gas per Sq. Ft. of Radiation for this 
Month, 7.68 
(See Footnote) 





18 
Day of Month 


Seattle, September, 1930 
Degree-Days 177 
Lbs. of Coal per Sq. Ft. of Radiation for this 
Month, 1.416 
Gals. of Oil per Sq. Ft. of Radiation for this 
Month, 0.121 
Cu. Ft. of Gas per Sq. Ft. of Radiation for this 
Month, 16.99 
(See Footnote) 


ms These figures must be corrected for local conditions as explained above. 


88 











Heating Equipment 


Center of Interest 


LTHOUGH the gas industry is an 
exceedingly broad one, covering as 
it does the industrial process, domestic 
cooking, refrigeration and other fields, 
it can safely be said that the center of 
interest at the twelfth annual conven- 
tion of the American Gas Association, 
held at Atlantic City, October 13-17, was 
in the various new heating units and 
appliances displayed by the exhibitors. 
There were no less than eight gas-fired 
warm-air heating units shown, each 
equipped with filters, humidifying ap- 
paratus and b'owers. Other items which 
attracted heating engineers included a 
gas-fired unit heater in which the gas 
was burned in the hub of the fan and 
the products of combustion exhausted 
through the hollow fan blades, a com- 
bined gas valve and pressure regulator, 
and several new gas-fired boilers. 
Both Bernard J. Mullaney, president 
of the association, and Clifford E. Paige, 
vice-president, spoke of the importance 
of the commercial section at the meet- 
ing of that section, October 14. Accord- 
ing to Mr. Paige this section, which is 
devoted to gas appliances, including 
heating equipment, is the very life of 
the industry. 


Applying Engineering Analysis 
to the Sales Problem 


In his paper “Applying Engineering 
Analysis to the Sales Problem,” Louis 
Stein, Northern States Power Co., Min- 
neapolis, stated that: 

All classes of gas service require new 
rate structures designed competitively 
to obtain such business in 1930 and not 
in 1940. Recognition must be given to 
the fact that house heating service has 
emerged from the Rolls Royce class. 
It is suggested that it is an entirely 
erroneous point of view to consider 
every customer who purchases an oil 
burner installation as a good future 
prospect for future house heating. The 
oil burner salesman sells his installa- 
tion because he has sold the idea of 
automatic heat. It is your job to sell 
automatic gas heat first and not eventu- 
ally. Eventuality seems to be fraught 
with the undesirability of taking the 


at A. G. A. 


load in a more expensive manner. 
Specifically, in so far as rate-making is 
concerned, it would seem to be good 
business not to promulgate a house 
heating rate but to design the house 
heating rate, the very lowest that can 
be consistently offered in 1930. Why 
cut off the dog’s tail an inch at a time? 

A study of operating conditions in 
your various undertakings will probably 
reveal the possibility of adding house 
heating, commercial and industrial in- 
stallations at a substantial profit even 
when such business is taken on at very 
low and competitive rates. 

People live in sub-zero climates, work 
and enjoy life under such conditions be- 
cause they can walk from one climate 
into another. Aren’t you really selling 
climate when you sell house heating or 
house cooling? 

People will buy that which they feel 
they can pay for. They want gas fuel 
as is evidenced by their conversations 
on the subject and they want it not only 
in their homes but in their industries. 
If you have any doubts that price cuts 
no figure, you are respectfully referred 
to the huge successful undertakings of 
Mr. Woolworth, Sears Roebuck and the 
rest of the crowd. The psychology of 
price is so pronounced that the dear 
public will enter Mr. Woolworth’s store 
to buy a complete article at ten cents 
per unit which they could buy in other 
stores already assembled as a complete 
unit at a markedly lower price. 

In general, it may be said that the 
maximum development of the gas load 
requires service inducing rates. With- 
out in the least underestimating the 
ability, skill and sincerity of the gentle- 
men whose business it is to construct 
rate systems and schedules, and with a 
wholesome respect for the manner in 
which they are forging ahead in their 
tasks, the matter of rate-making is far 
from being reduced to an exact science. 
A rate made to cover a given situation 
this morning, by virtue of the rapid 
changes going on in the industrial 
world, may be hopelessly inadequate 
this afternoon. The price tags on the 
fuel you sell will have to be changed 
with greater frequency to keep step with 
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Convention 


changes in competing fuel costs. Such 
revisions may now be regarded as nui- 
sances but eventually considered just 
one of the routine matters in the strug- 
gle for leadership. 


Economic and Sales Analysis of 
the Conversion Burner 


While the chief interest of the heat- 
ing engineer was in the exposition, 
nevertheless ther® was one paper at 
the meeting of the commercial section 
in which the house-heating managers 
were vitally interested, “The Conver- 
sion Burner for House Heating—An 
Economic and Sales Analysis,” by 
Henry O. Loebell, vice-president, Com- 
bustion Utilities Corp., New York. Ab- 
stracts from Mr. Loebell’s paper follow: 

Conversion burners, if used wisely 
and their fitness in the scheme of 
things correctly interpreted, become 
wonderful allies for progress. On the 
other hand, if misused or misapplied, 
they reflect discredit and are detrimental 
to progress. 

To find the true value of conversion 
burners to the gas industry, we must 
analyze their effect and influence and 
gauge their value by the results. 

As the problem assigned to me deals 
with house heating conversion only, I 
wi'l limit my discussion to that phase 
of the subject. 

In determining a method of analysis 
toward working out a plan of procedure 
so that we can develop our house heat- 
ing business in a large way, let us give 
consideration to those fundamental ele- 
ments which a product should have to 
offer the greatest opportunity of mass 
selling with the least amount of effort. 
It seems to me that in arriving at a de- 
cision as to the type of equipment which 
would be most conducive to obtaining 
the house heating load with the greatest 
possible rapidity, in a practical way, the 
four following cardinal princip'es should 
be considered: 

1. What type of equipment will in- 
volve the least commitment, the least 
hazard, the least of the unknown on the 
part of the customer? 

2. What is the lowest cost equipment 
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that will render a distinct and satisfac- 
tory service? 

3. Which type of equipment is the 
easiest to merchandise (including sell- 
ing, installing and servicing) ? 

4. What type of equipment will give 
the customer the greatest value per 
dollar invested? 


The Relative Value of the Gas- 
Fired Furnace and the 
Conversion Burner 


I do not believe that the problem be- 
fore us is to decide whether we are go- 
ing to sell house heating by either 
gas-fired furnace equipment or by con- 
versions. I do not believe it is the case 
of one or the other but rather that we 
should analyze the situation before us 
to determine upon a setup where the 
gas company will sell both gas-fired 
equipment and conversion equipment 
and that the relative va!ues, functions 
and purposes of these two classes of 
equipment are properly understood and 
interpreted so that thé gas company can 
make the greatest progress in acquiring 
the house heating load. For this reason 
I believe that we should make a definite 
comparison of the merits of gas-fired 
equipment and the conversion burner 
from the standpoint of the fundamental 
elements involved in sales. 

1. In the first place let us discuss this 
matter of selecting a type of equipment 
which involves the least risk, the least 
commitment on the part of the home 
owner. This is often a difficult situation 
to understand, but if we put ourselves 
in the customer’s place we can realize 
the amount of uncertainty that he often 
entertains when he is considering the 
purchase of any product. For example, 
in our own particular case the man may 
be considering the purchase of a gas- 
fired furnace. The appearance and per- 
formance of the appliance have made a 
strong appeal. The man is satisfied 
with the price and he is ready to buy, 
but he is held in restraint by the fact 
that he does not know whether the gas 
company will be in a position to supply 
him with gas in the future and whether 
such gas will be available at the price 
which will be in line with the cost of 
other fuels. Many a man decides not to 
make a purchase because of the particu- 
lar uncertainty involving the future and 
the fact that if he once makes his com- 
‘mitment it is going to cost him a lot of 
money to change back again. To me 
this one phase of selling represents the 
most important element of sales resis- 
tance. 

When you can sell a man a piece of 
equipment which involves no great com- 
mitment on his part and if later on he 
finds it more advantageous to burn some 
cther fuel, he is entirely free to do so, 
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you have one of the greatest aids in 
making the sale*® This applies to the 
conversion burner and has been one of 
the outstanding reasons why so many 
people have preferred to use gas for 
house heating by means of a conversion 
burner instead of a gas-fired furnace. 

2. The second item of sales resistance 
involves the item of cost. In comparing 
the gas-fired furnace equipment with the 
better type of conversion burner on the 
market, we have a relative price situa- 
tion of approximately $175—for the con- 
version burner completely installed, in 
comparison with a price for the warm 
air gas-fired furnace of $400—and a gas- 
fired boiler of $600 or $700. Now this is 
certainly a big difference in cost and it 
must be evident to all of us that where 
all other industries, such as the auto- 
mobile, radio, etc., are bidding for the 
customer’s dollar, we have a much 
greater chance of success where we 
offer him automatic gas house heating 
with a conversion burner at a much re- 
Guced initial cost. 

3. In considering equipment which can 
be sold on a large-scale basis, the prob- 
lem of selecting something which can 
be readily merchandised is of the great- 
est. importance. After all, to sell an 
article in large quantities in short 
periods of time, we must have many 
men. These men must be banded to- 
gether in the form of an organization 
where the work can be carried on sys- 
tematically, efficiently and with dis- 
patch. In considering the conversion 
burner, such arrangements are not only 
possible but have actually been put into 
effect. With the conversion burner, the 
problem of developing a sales organiza- 
tion, an installation: gang and a servic- 
ing crew made up entirely of gas men 
working for the organization, has been 
found practical and efficient. In selling 
gas-fired equipment it has been found 
necessary to rely, to a considerable de- 
gree, upon outside assistance, and the 
general problem of merchandising such 
equipment has therefore become a far 
more difficult task than the selling of 
conversion burner equipment. 


The Question of Return 
on Investment 


4. The fourth important element of 
selling involves giving the customer the 
greatest value per dollar invested. This 
particular point, of comparing the gas- 
fired furnace and the conversfon burner, 
has involved a considerable amount of 
discussion on the part of the gas man 
and is, of course, a rather difficult sub- 
ject to completely evaluate. In this 


connection we must realize that there 
is no greater difference between the 
high-grade conversion burner and the 
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gas-fired furnace, from the standpoint of 
performance of service to the customer, 
Both are fully automatic in operation, 
using essentially the same kind of 
thermostatic control equipment. Both 
have furnace controls, pilot safeties, and 
other auxiliaries which result in giving 
the home owner a maximum of service 
with a maximum of safety. The service 
rendered is essentially the same. 


Relative Operating Costs 
of Two Types 


Now there has been some consider- 
able disagreement regarding the factor 
of relative operating cost. It seems to 
me that it is needless to enter into a 
prolonged argument or discussion on 
this particular point’ because there is 
sufficient actual performance available 
today, of the better grade conversion 
burners, to definitely indicate their 
relative economy of operation in com- 
parison with standard gas-fired equip- 
ment. For example, the performance of 
thousands of installations in various 
locations in the country definitely show 
that the better grade conversion burner 
operates at an efficiency within 15% 
and 10% of that of the gas-fired furnace, 
and that, furthermore, where a little 
additional care is taken in the installa- 
tion of the conversion burner, the effi- 
ciency can be increased so that it is not 
more than 5% different from the gas- 
fired furnace and in many instances 
even less. In other words, the experi- 
ence in the field of conversion equip- 
ment during the last two or three years 
indicates definitely that in practically 
all territories, particularly where natu- 
ral gas is available, this item of cost of 
operation is not an important factor and 
does not have an important bearing on 
the type of equipment which should be 
used to sell large quantities of gas for 
house heating. 

To those who wish to maintain that 
there is a distinct difference between 
the conversion burner and the gas-fired 
furnace from the standpoint of economy 
of operation, when we take into con- 
sideration the lower cost of the conver- 
sion burner and therefore the lower — 
fixed charges on this equipment in com- 
parison with the gas-fired furnace, let 
us say this— 

If the average home owner would 
spend the same amount of money for a 
conversion burner and the insulation of 
his home that he would spend for the 
cost of a gas-fired furnace, the cost of 
operation of the conversion burner 
would be considerably less than the gas- 
fired equipment although the total cost 
of the investment on the part of the 
home owner is no greater. 

Considering the fact that today the 
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ratio of house heating conversion to 
gas-designed equipment sold in this 
country at present is about 5 to 1, the 
fact that a large percentage of the gas- 
designed equipment goes into new 
homes that have no coal-fired equip- 
ment or old houses that have an anti- 
quated or inadequate furnace would 
correct the above figures to a ratio of 
conversion sales to gas-designed fur- 
naces of about 8 or 10 to 1. If such 
showing and public acceptance mean 
anything it means that the gas com- 
panies that do not take advantage of 
possibilities with the use of conversions 
are missing a big selling chance. 

It would be a disappointment to many 
people present if we did not take up 
the question of operating economy in 
greater detail. The matter should be 
discussed because incorrect ideas con- 
stitute a weakness upon which we can 
hang preconceived notions and justify 
a short-sighted policy. 


The question of what are the impor- 
tant elements of efficiency in any fur- 
nace must be analyzed. They can be 
expressed as follows: 


1. Adequate surface for heat absorp- 
tion. 

2. Passages for gases so constructed 
that in turn contact between the hot 
gases and the boiler or heating surface 
is maintained. 

3. Volume and velocities of hot gases 
maintained that will give the lowest 
flue gas temperature consistent with 
surface. 

4. The proper ratio of gas surface and 
air properly mixed and properly dis- 
tributed. 

5. All factors of circulation in the 
furnace or boiler used for heating, water, 
steam or air. 

Let us analyze these factors: 

1. Adequate surface for heat absorp- 
tion. 

This is a relative factor in that the 
ratio of heating surface to the rating 
of a boiler or warm air furnace is sub- 
stantially the same with coal-designed 
as with gas-designed furnaces. To be 
sure a big per cent of the boiler surface 
is in the fire box, nevertheless, the sur- 
face is there. So there is no difference 
in this item. 

2 and 8. The passages for hot gases 
in the coal-designed boiler differ radi- 
cally from the gas-designed in these 
respects: Large cross section area in 
the fire box, larger opening for flue gas 
Passages on account of the necessary 
over-ventilation, or gas evolution when 
coal is ugtd. These conditions make 
the gas travel much shorter than in the 
Zas-designed boiler. In other words 
there is plenty of surface for the rating 
in a coal-fired boiler or furnace but that 
Surface is not arranged in a manner 
adaptable to gas fuel. The present bet- 
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ter conversions take care of this condi- 
tion in a satisfactory manner by the use 
of baffles, their function being to deliver 
a certain per cent of the heat by radia- 
tion to the chamber as well as to convey 
the gases toward the surface of the fire 
pot proper and thereby fulfilling the 
next requirement. 

The degree of effectiveness of the 
balance of the surface depends upon 
additional baffling of the passages. By 
closing them up to proper dimensions 
and setting pieces of alloy metal over 
the opening in the proper manner, the 
hot gases will be given a longer travel 
and more effective contact with the 
heating surface. These little strips of 
metal set over the large opening break 
up the large core of gas and increase 
the velocity at that point and help in- 
crease the efficiency of the boiler. 

I have seen cases in actual practice 
where the baffles of the passages re- 


* duced the flue gas temperature 100° F. 


and helped increase the carbon dioxide 
perceptibly. 

4 and 5. Are substantially the same 
in that a good conversion maintains as 
good a combustion as a gas-designed 
machine and circu'ation of the heated 
media in coal-designed furnaces and 
boilers is as good as in gas-designed 
equipment. 


Flue Gas Analysis Important 


If such is the case and the problem 
is so simple why may not better results 
be obtained? The answer as I see it is 
that we are not applying our engineer- 
ing knowledge to the situation. We 
accept the fact that when the connec- 
tions of a conversion machine are made 
the installation is finished. In reality 
the installation is not completed until 
the important short-comings of the coal- 
designed boiler are corrected. Inade- 
quate furnace capacity is not improved 
by increasing the gas demand; large 
passages cannot be minimized by using 
a damper in the flue; correct gas and air 
ratios cannot be properly adjusted with- 
out flue gas analysis. 

Still, few take the pains to do it. In 
the cases where good engineering has 
been used, the results have invariably 
been improved. 


Summarizing the whole argument, if 
you feel that operating economy is in 
the way of making a larger number of 
conversion sales, take a peek at the en- 
gineering possibilities and you may find 
a solution to this phase of the problem. 

Now this dissertation may and may 
not have merit because you are dealing 
with a great variety of equipment, some 
perhaps unfit, and it is difficult to lay 
down a rule to be used generally so that 
the amount of engineering one is justi- 
fied in doing depends upon his local 
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situation, rates, costs, sales resistance, 
ete. 


Gas-Fired Furnace 


The question naturally arises that if 
there are so many outstanding advan- 
tages for the conversion burner, what 
is the status of the gas-fired furnace and 
what part should it play in the gas com- 
pany’s house heating activity? I believe 
that the development of the gas-fired 
furnace to date has been one of the true 
signs of progress in the gas industry 
and that those men who have partici- 
pated in such developments merit the 
appreciation of the industry for the ex- 
cellent work they have done. 

It seems to me in the first place, that 
gas-fired furnace equipment should be 
sold practically entirely for new con- 
struction where a coal-fired furnace has 
not already been purchased or installed. 
In the next place the gas-designed fur- 
nace should be sold to every prospect 
who is sufficiently well educated to the 
advantages of gas or where the problem 
of economics is not involved. To the 
great mass of home owners, however, 
where economics is a pertinent consid- 
eration, where there is considerable 
doubt as to the value of gas jand the 
permanency of supply and where, in 
general, there is much more gales re- 
sistance involved in selling gas-designed 
furnace equipment than the conversion 
burner, it is believed that the logical 
type of equipment should be the better 
grade of conversion burner which will 
give the home owner a fully automatic 
house heating surface comparable to the 
gas-fired furnace equipment. 


Acquiring the House-Heating 
Load Rapidly 


You are still familiar with the well- 
known adage, ‘The proof of the pudding 
is in the eating.” In this connection let 
me say that the various thoughts that 
I have expressed in this presentation are 
not merely just a matter of theoretical 
analysis or perhaps the desire to indi- 
cate a trend. Everything stated has 
been a matter of actual experience over 
a period of 10 years, not only in our 
own properties, but in outside companies 
as well. 

It is not necessary to burden you with 
statistics, but the thousands upon thou- 
sands of conversion burners installed to 
the satisfaction of. customers in many 
cities—Kansas City, Denver, Cincinnati, 
Columbus, Toledo, Pittsburgh, Dallas, 
Memphis, New York, Boston and many 
others—are testimonials for the accept- 
ance of this equipment. 

Looking at the house heating problem 
as a national activity of the industry, 
you find various viewpoints that mani- 
fest themselves in local policies. Con- 
sider the following types: 
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1. The companies that have a broad 
policy of selling the most advantageous 
equipment, gas-designed equipment, or 
good-grade conversions. These com- 
panies make the greatest progress be- 
cause they do not belittle the value of 
a low cost equipment that can give com- 
plete service to their customers. 


Invariably these companies sell their 
conversions and install them under the 
supervision of an experienced engineer 
so that the maximum operating economy 
can be secured, besides reducing the 
resistance to sales. 


2. The companies that are not selling 
any conversion burners because they feel 
the past experience is not satisfactory. 
To these I repeat that they are making 
sales harder and progress slower, as the 
modern conversion machine cannot be 
compared with the old conversion burner 
in either performance, service, economy 
or safety. The better conversion ma- 
chines of today manufactured by repu- 
table appliance manufacturers are com- 
plete units that combine all the elements 
necessary for giving automatic service. 
In addition, the manufacturers have the 
organization and the talent to help the 
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Number of Installations of Mechanieal 


Draft Oil Burners Up 22. 


Accorpinc to data recently released 
by the American Oil Burner Association, 
based on data supplied by the United 
States Bureau of Mines, Bureau of 
Census, and other sources, the number 
of mechanical draft oil burners which 


% 


will be in service January 1, 1931 will 
be 514,500, an increase of 22.6% over 
those installed as of January 1, 1930. 
The tables shown below and the graphs 
shown on the opposite page are from the 
association’s report. 


OIL CONSUMPTION BARRELS PER YEAR 


(Average Consumption for Mechanical Draft Burners 60 Barrels per Year) 
(Average Consumption for Natural Draft Burners 40 Barrels per Year) 





Year 


1921 
1922 
1923 


Mechanical 
Draft 


300,000 
540,000 
1,410,000 


Natural 
Draft 


300,000 
500,000 
1,410,000 


Total 


600,000 
1,040,000 


1924 
1925 
1926 
1927 


2,840,000 
4,700,000 
6,820,000 
10,600,000 
1928 14,340,000 
1929 19,499,000 


2,180,000 
4,130,000 
2,895,000 
2,250,000 
2,863,000 
3,648,000 


2,820,000 
5,020,000 
8,830,000 
9,715,000 
12,850,000 
17,203,000 
23,147,000 


Light 
Furnace 
Oil 

500,000 
640,000 
2,260,000 
3,855,000 
6,860,000 
6,805,000 
7,366,000 
8,369,000 
10,278,000 


Heavy 
Furnace or 
Gas Oil 


100,000 
400,000 


560,000 
1,165,000 
1,970,000 
2,910,000 
5,484,000 
8,834,000 

12,869,000 


1930 ( Est.) 25,170,000 4,620,000 29,790,000 


12,420,000 


17,370,000 


utilities organize their sales, installation 
and service departments so that more 
rapid progress can be made. 








3. The companies that look upon a NUMBER OF OIL BURNERS OPERATING 


conversion as a sales ally but do not 
discriminate between the good appliance 
and the poor appliance. Being domin- 
ated by the idea that lower-cost equip- 
ment and therefore lower price to the 
customer increases sales, these com- 
panies go to extremes in equipment cost, 
sacrificing for a few dollars in initial 
cost the performance, safety or economy 
that is embodied in the modern con- 
version machine. To these companies I 
wish to suggest that while at present 
their rates and capacities may make it 
unimportant to sell the best there is, a 
time may come sooner than some suspect 
where the low economy and indifferent 
safety will reflect itself either in the 
permanency of the load secured when 
slightly higher rates are necessary or 
in the volume of sales that can other- 
wise be secured with the existing rates. 





(Date) 
Jan. 1, 1921 
Jan. 1, 1922 
Jan. 1, 1923 
Jan. 1, 1924 
Jan. 1, 1925 
Jan. 1, 1926 
Jan. 1, 1927 
Jan. 1, 1928 
Jan. 1, 1929 
Jan. 1, 1930 
Jan. 1, 1931 


5,000 
9,000 
23,500 
47,300 
78,500 
113,900 
177,000 
239,000 
324,980 
419,500 
(Est.) 514,500 


7,500 
12,500 
35,300 
54,500 

103,000 
72,375 
56,250 
71,575 
91,200 

115,500 

140.500 


12.500 

21,500 

58.800 
101,800 
181,500 
186,275 
233.250 
310,575 
416,180 
535,000 
655.000 





YEARLY NET GAIN OR LOSS IN NUMBER OF OIL BURNERS OPERATING 





(Estimated 
Sales) 
9,100 
38,000 
43,900 
82,000 
50,000 
75,000 
81,000 
110,500 
124,000 
126,000 


plus 4,000 
plus 14,500 
plus 23,800 
plus 31,200 
plus 35,400 
plus 63,100 
plus 62,000 
plus 85,980 
plus 94,520 
plus 95,000 


plus 5,000 
plus 22,800 
plus 19,200 
plus 48,500 
minus 30,625 
minus 16,125 
plus 15,325 
plus 19,625 
plus 24,300 
plus 25,000 


9.000 
37,300 
43,000 
79,700 

4,775 
plus 46,975 
plus 77,325 
plus 105,605 
plus 118,820 
plus 120,000 


plus 
plus 
plus 
plus 
plus 


Because of the fact that the cost of 
selling and installing a conversion rep- 
resents a large percentage of what the 
consumer pays for the equipment, the 
difference between a good conversion 
and a poor one is relatively small. 





COMMERCIAL HEATING—OIL CONSUMPTION (Yearly) 
(Average Consumption for Commercial Installations 500 Barrels per Year) 


In the way of summary, we have be- 
fore us at this time a great opportunity 
of expanding our business in the house 
heating field and the experience of the 
last few years has definitely indicated 
that the best way of doing this is by 
selling one of the better types of con- 
version burner equipment in addition to 
gas-fired furnaces. 





Year 
1925 
1926 
1927 
1928 
1929 (Est.) 
1930 (Est.) 


Total Fuel Oil—Bbls. 
12,000,000 
13,875,000 
15,750,000 
16,704,000 
18,200,000 
19,600,000 


No. of Installations Net In@rease 
24,000 
27,800 
31,500 
33,400 
36,400 
39,200 


3,800 
3,700 
1,900 
3,000 
2,800 
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Society Officers Will Visit 
Chapters 


During October, November and Decem- 
ber, President L. A. Harding, Treasurer 
C. W. Farrar and F. C. Houghten, Di- 
rector of the Research Laboratory, will 
visit society chapters in Illinois, Mis- 
souri, Wisconsin, Minnesota, Pennsyl- 
vania, Michigan, New York and Massa- 
chusetts. The complete schedule follows: 

Oct. 13—Illinois Chapter, Chicago. 

Oct. 14—St. Louis Chapter, St. Louis. 

Oct. 15—Kansas City Chapter, Kansas 

City. 

Oct. 16—Wisconsin Chapter, Milwaukee 

Oct. 17—Minnesota Chapter, Minne- 

apolis. 

Nov. 3—Pittsburgh Chapter, Pitts- 

burgh. 

Nov. 10—Michigan Chapter, Detroit. 

Nov. 13—-Philadelphia Chapter, Phila- 

delphia. 

Nov. 17—New York Chapter, New York 

Dec. 1—Massachusetts Chapter, Boston 

President Harding has chosen the 
topic of “Utilization of the Sun’s Energy” 
for his talks at the various chapter 
meetings, and Mr. Houghten will speak 
on “Effect of Solar Radiation on Heating 
and Ventilating Problems.” Mr. Farrar, 
as Chairman of the Committee on In- 
crease of Membership, will speak on 
society activities. 


Western New York Chapter 
Discusses the Weather 


Over 150 members and guests, repre- 
senting the Western New York Chapter 
and affiliated chapters of the Buffalo 
Engineering Society, attended the Oc- 
tober meeting of the Western New York 
Chapter, held at the Hotel Buffalo, 
Buffalo, N. Y., October 13. Miss Margaret 
Ingels, engineer of the Educational Di- 
vision of the Carrier-Lyle Corporation, 
was the principal speaker, her subject 
being “Doing Something About the 
Weather.” 

Miss Ingels said that successful ex- 
perimentation with conditioning of air 
during the last decade in progressive in- 
dustrial plants, theaters, and shopping 
centers, and discovery that air can be 
made to meet individual requirements, 
had led the evolution of air conditioning 
to the point where it is now regarded by 
the modern housewife as almost essen- 
tial. Industrialists, after exhaustive re- 
search and expenditure of large sums 
of money to perfect the process of air 
conditioning, have found it to be an al- 


most invaluable aid in operation of what 
were tormerly seasonal industries. 

The wide custom among American 
families of excluding moisture from the 
air in a room is responsible for the prev- 
alence of respiratory diseases in this 
country, stated Miss Ingels. She di- 
rected attention to the fact that during 
the month of February, when respira- 
tory diseases are at a maximum, mois- 
ture in the air is at a minimum. 

While the American is_ suffering 
through lack of moisture to the extent 
of two hard colds a year, she said, the 
Eskimo rarely has a cold. The common 
cold is reduced to a minimum in frigid 
countries, due to the mode of living in 
an igloo, the walls of which are damp. 

Miss Ingels’s lecture was illustrated 
with slides. 


New Officers of Illinois Chapter 


_ New officers of the Illinois Chapter, 
elected at its opening meeting for 
1930-31, at the Hotel Sherman, Chicago, 
October 13, are: President, A. G. Sut- 
cliffe; vice-president, J. J. Aeberly; sec- 
retary, C. W. DeLand; treasurer, Carl W. 
Johnson; board of governors, H. T. Reid, 
R. B. Hayward and H. G. Thomas. It 
was reported that the membership is 181. 

Dr. E. Vernon Hill introduced the 
speaker of the evening, President L. A. 
Harding of the A.S.H.V.E., who spoke 
on “Utilization of the Sun’s Energy.” 
He was followed by Director F. C. 
Houghten of the _ society’s Research 
Laboratory, whose topic was “Effect of 
Solar Radiation on Heating and Air- 
Conditioning Problems.” 


New York Chapter Opens Season 


A talk on “The Weather in Court” by 
James H. Scarr, official-in-charge of the 
New York Weather Bureau, was the 
feature of the opening meeting of the 
New York Chapter, held October 20, at 
the Building Trades Employers Club. 
Mr. Scarr began his talk by citing in- 
stances where the weather bureau had 
been of assistance in solving problems 
such as the rusting of tin cans and metal 
sheets in transit. In one case, ship- 
ments of tin cans, which gathered rust 
when routed over the Rocky Mountains, 
went through almost without rust when, 
at the suggestion of the weather bureau, 
a more southerly route was chosen. In 
another case rust on shipments of sheet 
metal through the Panama Canal was 
largely prevented by turning the ven- 
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tilators away from, instead of into, the 
wind. In this way the air was drawn 
cut of the hold, instead of being forced 
in. 

It was announced that the November 
meeting will be addressed by President 
L. A. Harding on the subject of ‘“‘Utiliza- 
tion of Solar Radiation; or, Power From 
the Sun’s Rays.” Another event at the 
November meeting has to do with the 
past presidents of the chapter, all of 
whom will be invited to be present. 


Michigan Chapter 


Sixty-five members and guests attend- 
ed the opening meeting of the Michigan 
Chapter of the A.S.H.V.E. on Monday, 
October 13, at the Cadillac Athletic Club, 
Detroit. President E. E. Dubry intro- 
duced the following officers and members 
of committees: Vice-president, R. K. 
Milward; treasurer, William J. Whelan; 
secretary, E. H. Clark; board of gov- 
ernors, G. H. Giguere, L. L. MecConachie 
and N. B. Hubbard. 

Talks by Count Alfred von Niezy- 
chowski on “Engineering Practices,” and 
George R. Thompson, Budget Director 
of the State of Michigan, on “Budget 
Engineering,” were given. 

This chapter has inaugurated a policy 
of devoting a few minutes at the end 
of each meeting to a discussion of ques- 
tions and problems which members of 
the organization may care to bring up. 


Annual Meeting of Eastern 
Supply Association 


Eastern Supply Association, 261 Broad- 
way, New York, elected the following 
officers at its annual meeting at the 
Hotel Astor, New York, October 8-9: 
President, Leo O’Neil, Brooklyn, N. Y.; 
Ist vice-president, W. G. Shafer, Syra- 
cuse N. Y.; 2nd vice-president, Thomas 
H. Powers, Bridgeton, N. J.; secretary- 
treasurer, Frank S. Hanley, New York. 
The remaining directors were re-elected, 
with the addition of a new director in 
the person of J. J. Crotty, vice-president, 
Central Foundry Co., New York. 

Over 500 manufacturers and whole- 
salers attended the meeting and heard 
addresses by President and Commis- 
sioner Fred W. Swanson of the National 
Plumbing and Heating Institute; L. H. 
Goldbright, vice-president, Heating and 
Plumbing Finance Corp., New York, who 
spoke on “Financing Necessary in 
Modernization,” and Dr. W. Warren 
Giles, East Orange, N. J. 

In an effort to stimulate remodeling 
of buildings, the association adopted the 
following resolutions: 

Whereas, the home is the cradle of 
American character, the foundation of 
stable government and the guardian of 
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the health and prosperity of the nation, 
and, 

Whereas, there are a vast number of 
owners of old homes who do not enjoy 
modern comfort and health-promoting 
conveniences which could be purchased 
and installed at small expense under 
present conditions and who sacrifice in 
rentals more than the cost of these 
additions, and 

Whereas, the price of building ma- 
terials, the low interest rates and gen- 
eral unemployment present the most 
favorable conditions, which have ob- 
tained for many years, for building con- 
struction, and 

Whereas, it is the consensus of opinion 
of this meeting that the general public 
is not fully aware of the opportunity 
which exists for modernizing old homes 
at small cost and constructing new 
homes at much less expense than will 
be possible a short time hence, and 

Whereas, it is agreed that the dis- 
semination of the Knowledge of condi- 
tions in the building industry is of 
paramount importance to the owners of 
old homes, prospective builders and the 
nation as a whole, and 

Whereas, it is conceived to be the duty 
of this organization to lend its utmost 
efforts to promoting the development of 
more and better homes, particularly in 
view of the great decrease in residential 
construction; now, therefore 

Resolved, that the members of the 
Eastern Supply Association do hereby 
pledge themselves and their organiza- 
tion to exert their best efforts through 
advertising, personal solicitation, banks, 
architects, contractors, realtors and other 
connections to the end that the general 
public may become conscious of the un- 
usual opportunity afforded by present 
conditions for modernizing old and 
building new homes. 


Dwight Sumner Richardson 


Dwight Sumner Richardson, former 
treasurer of Richardson & Boynton Com- 
pany, died suddenly on October 10 in 
his eightieth year. He was one of the 
four brothers who carried forward the 
company after the death of their father 
back in the eighties. 

Mr. Richardson spent fifty-five years 
in the business, working in every divi- 
sion. He relinquished his business ac- 
tivity only within the last year or two, 
but spent some little time every week 
at his desk in the office. 

Mr. Richardson was the owner of in- 
numerable patents having to do with 
the heating industry generally, and al- 
ways took the greatest amount of in- 
terest in the development, growth and 
progress of the heating and plumbing 
industry. 

He is survived by three daughters. 














York City Association 


Effective October 1, 1930, the New 
York City Association announces the 
appointment of Robert B. Miller as 
executive secretary. 

Mr. Miller is just completing his 
second term as president of the New 
York City Association, and for the last 
four years has been secretary-treasurer 
of the New York State Association. 


Local Association Secretaries 
Meet in Detroit 


_ Executives of local Heating and Pip- 
ing Contractors Associations from all 
parts of the country met at the Book- 
Cadillac Hotel, Detroit, October 3-4 for 
a conference on the problems of the 
local association secretary. 

Ten committees working on chapters 
of the Office Manual submitted reports, 
and the data contained in them were 
turned over to the Educational Depart- 
ment to.be put in final form for the 
Manual. A committee was appointed to 
cooperate with the Educational Depart- 
ment in editing the Office Manual. 


Second Edition of Engineering 


Standards Published 


The feature of the meeting of the 
Board of Directors of the Heating and 
Piping Contractors National Association, 
held at the Book-Cadillac Hotel, Detroit, 
October. 6-7, was the presentation by the 
Committee on Standards of the Second 
Edition of the Engineering Standards 
which has just been published. 

Walter Klie, national president, pre- 
sided at the meeting as Chairman of the 
Board of Directors. The meeting was 
attended by the following: Walter Klie, 
Cleveland; J. Lawrence De Neille, St. 
Louis; Harry M. Hart, Chicago: John 
S. Jung, Milwaukee; Justin A. Kiesling, 
Houston; Joseph E. McGinness, Pitts- 
burgh; Herbert A. Snow, Boston; Ray 
L. Spitzley, Detroit; Robert D. Williams. 
New York, and John H. Zink, Baltimore. 


To Extend Certified Heating 
Service 


A movement to extend the certified 
heating service to eligible contractors 
in the New York metropolitan area has 
been inaugurated by the Heating and 
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tion. According to the plan, contractors 
may become members of the national 
and New York State associations, and 
may then apply to the New York City 
association for the certified heating 
privilege. 

This service is the same as that fur- 
nished to the members of the national 
association, and the protection to clients 
is the same. 

Under this new arrangement, certified 
heating service has been extended to 
Newburgh, Poughkeepsie, and various 
parts of Long Island. In this way, the 
necessary coverage is being procured to 
insure satisfactory operation of the cer- 
tified heating plan. 


Training Program for Welders 


In the belief that local associations 
and groups of individual members of 
the Heating and Piping Contractors 
National Association will want to set up 
a definite and specific training program 
in welding for journeyman fitters, de- 
tailed suggestions to this end are offered 
by John H. Zink, chairman of the asso- 
ciation’s Committee on Welding, and 
S. Lewis Land, director of the associa- 
tion’s Educational Department. The sug- 
gestions are presented in the form of an 
article in the association’s “Official 
Bulletin” for September, 1930. 

Among the items discussed in the 
article are the organization of evening 
classes, the welding equipment needed 
and the course of study. In this latter 
connection, the Standard Manual on 
Pipe Welding which the association is 
about to publish will form the basis for 
the study course. 





International Acetylene 
Association’s Program 


Among the papers to be presented at 
the forthcoming annual convention ot 
the International. Acetylene Association, 
to be held in Chicago, November 12-14, 
at the Congress Hotel, are the following: 
“Possibilities of Welding in Private 
Homes,” E. H. Ewertz, consulting weld- 
ing engineer, New York; “Welding Pip- 
ing Systems in Montgomery, Ward & 
Company Building in Chicago,’ W. H. 
McCaully, architect, Chicago, Ill.; “Weld- 
ing as Applied to Sprinkler Systems,” 
F. B. Quackenbos, assistant chief engi- 
neer, Western Factory Insurance Asso- 
ciation, and “Tube Turns,” R. E. Fritsch. 
vice-president, Tube-Turns, Inc. 
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Heating Economies in 
Montgomery Ward Buildings 








Editor’s Note— 

The tests here reported raise a 
particularly interesting question 
in regard to applications of the 
degree-day unit. It will be noted 
that in the tests of the vacuum 
return-line system, the inside tem- 
perature averaged 73.8° F. Con- 
sequently, two questions are raised, 
the first being whether or not the 
degree-day unit can be used for 
comparisons on tests where the in- 
side temperature is other than 
70° F. On one hand, the argu- 
ment is advanced that, while both 
the differential and straight vacu- 
um systems were manually con- 
trolled, it is not possible so to con- 
trol a vacuum return-line system 
that the inside temperature can be 
maintained at 70° F., and that one 
of the advantages of a differential 
system is that the correct temper- 
ature can be maintained inside, 
thus reducing overheating. 





On the other hand, when an in- 
side temperature higher than 70° 
F. prevails, there is a greater heat 
loss and, consequently, a greater 
fuel consumption, so that it may 
be claimed that the two tests are 
not comparable; in other words, 
that the vacuum return-line test 
should be corrected to 70° F., re- 
ducing the fuel consumption and, 
consequently, reducing the savings 
made possible by installing the 
other system. Calculated on the 
basis of the number of degrees 
difference between the inside and 
the outside temperatures, the sav- 
ings would thus be 27%, instead 
of 32.24%. This could be con- 
sidered analogous to correcting’ 
the quality of steam on boiler tests 
to make the tests comparable. 

And yet, in one sense, the real 
savings amount to 32%, inasmuch 
as the inside temperature on vacu- 


um return-line operation actually 
exceeded 70° F. 

The two questions raised, then, 
are: 

1. Can a vacuum return-line 

system be maintained at 70° 
F. inside temperature with- 
out intermittent operation? 
. Irrespective of whether or 
not (1) is true, is it correct 
to make comparisons on the 
degree-day basis for inside 
temperatures other than 70° 
F.? 

HEATING AND VENTILATING will 
welcome opinions on these ques- 
tions. Inasmuch as the problem. 
has two sides, one of which can be 
termed a scientific, or academic 
side, and the other the practical, 
or operating side, it will be helpful 
to know just what are the opinions 
of engineers who have had experi- 
ence in this connection. 








Turee recent buildings of Montgom- 
ery Ward & Co., one in Ft. Worth, Tex., 
one in Denver, Colo., and one in Albany, 
N. Y., report notable fuel economies in 
connection with their heating systems. 
Prior to 1927 the vacuum return line 
system generally was installed in the 
company’s buildings. However, when 
the new buildings were built, the com- 
pany’s engineer, W. H. McCaully, select- 
ed a differential vacuum heating system. 

Steam distribution is from the header 
to several sub-atmospheric pressure re- 
Gucing valve stations located in the 
boiler room. Zoned heating systems for 
heat control in different sections of the 
building having different uses have been 
adopted. In Albany, for instance, one 
zone is used to heat the eighth floor and 
tower section of the main building. The 
occupancy is entirely offices and cafe- 
teria. 

A second zone is used to heat the 
seventh to first floors, inclusive, of the 
main building, and the second and third 
floors of the wing thus far constructed 
over a portion of the warehouse. This 
section houses the retail stores, ware- 
house stock rooms, several small offices 
and the postal floor. One floor of hard- 
ware stock space is designed for 60° F. 
and the remainder for 70° F. 

A third zone, consisting entirely of 
unit heaters, warms the first floor of the 
warehouse and both loading docks. Such 
a division of the heating system makes 
it possible to supply steam at different 
vacuums and temperatures to each zone 


and to maintain satisfactory tempera- 
ture with economy in the use of steam 
and fuel. 

From the sub-atmospheric pressure re- 
ducing valve stations, the steam mains 
are run to the distribution mains, which, 
where the design and usage of the build- 
ing permit, are downfeed systems. The 
top or office floors usually are supplied 
from upfeed mains located on the ceiling 
of the floor below it, which are ware- 
house floors. Both the supply and re- 
turn risers are run exposed on the in- 
terior walls. The steam supply is well 
insulated and the returns left bare. 

For the most part, heating units are 
direct cast-iron radiators of the modern 


tubular pattern. Considerable use has 
been made of unit heaters of the sus- 
pended type, and where it was possible 
to build circulating ducts for them, with- 
out loss of valuable floor space, these 
were installed. 

Returns are run to the accumulator 
tanks of differential pumps located in 
the boiler room. 

Comparative data of the fuel consump- 
tion rates of differential systems in- 
stalled at Denver furnish some interest- 
ing figures. Since the heat value of the 
trash burned is unknown, the trash 
burning boilers were valved off from the 
headers and the steam vented to the 
atmosphere. 


SUMMARY OF DATA FROM TESTS 





Item 


Dates of Tests 


Duration of Tests, hrs. .............. 
Boiler Pressure, Ibs. ................ 
Steam Main Pressure to: 
1. Main Building, in. .............. 
NOU, A 5a i vapvadnocawindes 
Inside Temperature read from 6 Ther- 
mometers, Deg. F. ................ 
Official Weather Bureau Outside Tem- 
perature, eg. Tl. oc. cc sd ccsc cc eeee 
Total Degree-Days 
Total Lignite Coal Fired, lbs. ........ 
Coal Used per 1000 sq. ft. Radiation per 
Degree Day, Ibs. ...............06- 


On Differential 
Vacuum Heating 
System Operation 


On Vacuum 
Return-Line 
Operation 


8 p.m. Jan. 28 to 
8 p.m. Jan. 30, 1930 
48 


8 p.m. Jan. 30 to 

8 p.m. Feb. 1, 1930 
48 

2.9 0.0 

17.6 

19.4 


7.0 
7.25 
70.2 73.8 
30.87 


68.26 
49,665 


33.04 
63.92 
70,918 


7.42 10.95 


Percent savings resulting from differential operation was: 


10.95—7.42 


3.53 





10.95 


or 32.24% 
10.95 
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Two two-day tests were run. During 
the first two days’ operation as a differ- 
ential system, the steam header pres- 
gure easily was maintained well above 
atmospheric with a maximum of 7 Ibs. 
During this test steam was supplied to 
the two zones of the building at vacu- 
ums from 16 to 19 in. with which proper 
building temperatures were maintained. 
Since the barometer readings were just 
below 25 in. on these days, this is equiv- 
alent to a 20 to 23-in. steam main vacu- 
um at sea level. 

The vacuum return line test showed 
that it was not possible, during freezing 
weather, to burn enough lignite coal in 
the two stoker-fired boilers to create a 
steam main pressure of 2 lbs., which is 
the design pressure of vacuum return- 
line systems. Firemen were able to get 
this pressure as high as 3 in. vacuum 
at three of the hourly readings but at 
all other times the steam main was un- 
der a higher vacuum, averaging 7 in. 
For this reason, it was not possible to 
obtain proper steam circulation with a 
vacuum switch set for the usual 3-in. to 
7-in. return line operation, so it was 
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necessary to simulate such operation by 
blocking up the float switches from time 
to time to maintain sufficient differen- 
tials to give the necessary circulation. 

Boiler flues were cleaned daily during 
this test, as is their customary practice. 

Total direct radiation load, 98,161 sq. 
ft., including 34 recirculating-type unit 
heaters and 1,000 sq. ft. of unit heaters 
not on the differential system. These 
unit heaters have a manufacturer’s rat- 
ing of 635 sq. ft. each, but because of 
change in altitude, an assumed equiva- 
lent of 500 sq. ft. each was used in above 
figure. Steam for heating water for the 
cafeteria and lavatories was supplied 
from heating boilers, but no equivalent 
of direct radiation is added to the total 
radiation load. 


LIST OF EQUIPMENT 


Boilers—Kewanee Type C. 

Fuel—Natural Gas (1 boiler), Trash (1 boiler) 
and coal (2 boilers). 

Stokers—Iron ki:cman. 

Heating System—Dunham Differential vacuum 
system. 

Radiation—American Radiator Company. 

Unit Heaters——Modine. 

Pipe—Clayton Marx Company (all pipe over 
2 in. acetylene welded). 

Valves and Fittings—Crane Co. 


Heating with Coal Diseussed by 
Committee of Ten 


One of the features of the thirteenth 
annual meeting of the National Coal 
Association, held in Detroit, October 
15-17, was the addresses made by mem- 
bers of the Committee of Ten of the 
Coal and Heating Industries, which held 
its meeting during the convention. 

In the regular morning session of the 
National Coal Association prior to the 
meeting of the Committee of Ten, com- 
ments were made by Walter Barnum, 
chairman of the market research in- 
stitute of the National Coal Association, 
with reference to the Committee of Ten 
as it affected the coal operators. 

Following Mr. Barnum, H. A. Glover, 
chairman of the trade relations section, 
market research institute, explained the 
functions of the Committee of Ten and 
results that had been obtained to date. 

The viewpoint of the Warm-Air In- 
dustry as affected by the Committee of 
Ten was presented by E. B. Langen- 
berg, the representative of the warm-air 
industry in the Committee of Ten move- 
ment. Commenting on heating service, 
Mr. Langenberg emphasized the fact 
that this was the first time that the coal 
and heating industries had met in a con- 
ference looking toward mutual help, and 
that the movement now started would 
make possible a definite coordinated 
activity between the coal and heating 
operators. 

The stoker industry was represented 
by E. L. Beckwith, President of the 


Midwest Stoker Association, who ex- 
plained the formation of the association 
and its aims and hopes for the future. 

Representatives of different stoker 
manufacturers were called on for re- 
marks, and one of the responses was 
made by R. C. Goddard, president of 
Combustioneer, Inc., who dwelt on the 
classification of solid fuels as they are 
adapted to the coal burners now on the 
market. 

Milton E. Robinson, Jr., president of 
the National Retail Coal Merchants’ 
Association, in his talk referred to what 
the Committee of Ten movement might 
mean to the retail coal dealers of the 
country. 

Following the morning session of the 
National Coal Association, the regular 
session of the Committee of Ten was 
held. In addition to the regular mem- 
bers and alternates of the Committee 
of Ten, leaders in the coal and heating 
industries were present, among these 
being J. M. Triggs and Allen Williams, 
representing the National Warm Air 
Heating Association. 





Carrier, York and Brunswick- 
Kroeschell to Merge 


At the time of going to press negotia- 
tions were practically completed for the 
merger of the Carrier Engineering Corp., 
Newark, N. J., the Brunswick-Kroeschell 
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Co., New Brunswick, N. J., and the York 
Heating and Ventilating Corp., Phila- 
delphia. Including subsidiaries, the 
merger will unite fifteen companies, five 
of them foreign, with total assets of 
$15,000,000. 

The merger plans contemplate that 
the fifteen companies will retain sepa- 
rate entities under a holding company 
to be known as the Carrier Corporation 
to conduct all research and direct sales 
and engineering activities for the group. 

The Carrier Engineering Corporation 
was founded in 1914 by Willis H. Car- 
rier and J. I. Lyle. Mr. Carrier, who is 
president of the company, is an inter- 
nationally known inventor and air con- 
ditioning engineer. Reported |total as- 
sets of the company as of June) 30, 1930, 
were over $7,000,000. Sales for|the com- 
pany, including subsidiaries, for the last 
fiscal year were approximately $10,000,- 
000. 

Carrier subsidiary companies inc’ude 
the Carrier Construction Company, Car- 
rier-Lyle Corporation, W. J.| Gamble 
Corporation, Carrier Engineering Co., 
Ltd., of London, Carrier Lufttechnische 
Gesellschaft, Stuttgart, Germany. Two 
other companies are in process of for- 
mation in Japan and Australia. Affiliat- 
ed companies in which Carrier has part 
ownership are Aerofin Corporation, 
Leather Equipment Company, Inc., and 
Carrier-Ross Engineering Co.,| London. 

Brunswick-Kroeschell Company is the 
outgrowth of the merger in 1922 of the 
Brunswick Refrigerating Company, the 
Kroeschell Brothers Company,| and the 
Kroeschell Brothers Ice Machine Com- 
pany. On January 1 last, it reported 
total assets of $3,369,574, with sales last 
year of approximately $3,000,000. It has 
one subsidiary, the Impex Corporation 
and manufacturing affiliations with the 
Universal Cooler Corporation: J. W. 
Johnson is president and Sydney B. 
Carpender is vice-president and general 
manager. 

The York Heating and Ventilating 
Corporation is a Philadelphia! concern 
organized in 1919, with a plant located 
at Bridgeport, Pa. It developed the 
unit system of industrial plant heating 
and cooling on a mass production basis, 
and originated the unit method of air 
conditioning. The company is entirely 
owned by the management and em- 
ployed personnel. It reported sales last 
year of approximately $2,000,000. The 
principal officers are Thornton Lewis, 
president, H. P. Gant, vice-president in 
charge of sales, and Donald E, French, 
vice-president in charge of production. 

Immediately following the merger, a 
Theatre Division of the Carrier Engi- 
neering Corporation will be formed un- 
der the joint direction of Robert A. 
Kroeschell and.A. C. Buensad. Otto 
Armspach heads the Theatre Division’s 
staff of air conditioning engineers. 
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Ameriean Oil Burner Association 





Oil-Burner Industry Tops 
Last Year’s Record 


Manufacturers of domestic oil burners 
not only have escaped the general busi- 
ness depression of the past twelve 
months but are enjoying the most pros- 
perous year in the history of the in- 
dustry, it was reported at the quarterly 
meeting of the directors of the American 
Oil Burner Association in Atlantic City, 
October 15. 

Sales for the current year were more 
than 11% ahead of the same period last 
year, stated Harry F. Tapp, executive 
secretary of the association. Some com- 
panies reported an increase of more 
than 50% and the directors: were unan- 
imous in their opinion that 1930 would 
exceed by a generous margin the record 
established last year when more than 
125,000 oil burners were placed in 
American homes. 

With more than 600,000 household 
burners already in use, it was estimated 
that the total in use at the end of 1930 
will exceed 655,000. In addition to the 
burners absorbed by the domestic mar- 
ket, a large number are being exported. 
Complete export figures at the end of 
this year are expected to show a greater 
volume of overseas business than ever 
before in the history of the industry. 





Meeting of Board of Directors 


At the regular quarterly meeting of 
the Board of Directors of the A.O.B.A., 
held at the Ritz-Carlton Hotel, Atlantic 
City, on Tuesday, October 14, the Tech- 
nical Research Committee reported that 
the final draft of the Test Code for Test- 
ing Oil Burners in combination with 
low-pressure heating boilers had been 
completed and that it would be sent to 
all members for checking before being 
finally approved. 

The Uniform Ordinance Committee 
reported that they were making prcg- 
ress in presenting the association’s 
model ordinance to various municipal 
authorities throughout the country, and 
urged that all manufacturers and deal- 
ers cooperate in this work by sending 
information to association headquarters 
regarding restrictive ordinances or ordi- 
nances that are pending adoption. 

The executive secretary announced 
that all arrangements for the Eighth 
Annual Convention and Oil Burner Show 
in Philadelphia had been completed, 
hotel headquarters to be the Benjamin 
Franklin, the show to be held on the 
exhibit floor of the Gimbel Building 


directly across 
hotel. 

The Oil-Elec-Tric Engineering Corp., 
Minneapolis, was elected to membership 
in the Manufacturer Division. 

The next meeting of the Board of 
Directors will be held in Philadelphia 
on January 13, 1931. 


the street from the 





Plans Announced for Eighth 
Annual Oil Burner Show 


Preliminary plans for the eighth an- 
nual convention and oil-burner show of 
The American Oil Burner Association in 
Philadelphia, April 13-18, 1931, have been 
announced by Harry F. Tapp, executive 
secretary of the association. Convention 
headquarters will be in the Benjamin 
Franklin Hotel and all meetings will be 
held there. The annual oil-burner show 
will be held across the street, on the 
exhibit floor of the Gimbel Building. 
129 booths will be available for exhibit 
purposes. 

Exhibitors, as usual, are restricted to 
manufacturer or associate members of 
the association. | 

It will be the second consecutive show 
which will be open to the general public, 
this plan having been followed last year 
with outstanding success. More than 
10,000 people were registered as visitors 
at the 1930 show in Chicago. 

Business meetings and discussions of 
association members will be held each 
morning at the hotel to allow for attend- 


ance at the show in the afternoons and 
evenings. 


New Oil-Burner Test Code Drafted 


The Technical Research Committee of 
the American Oil Burner Association, it 
is announced, has completed the draft 
of its test code for testing oil burners 
and steam boilers. 

This code was developed in connection 
with the research work now being con- 
ducted at Sheffield Scientific School, 
Yale University, by Prof. L. E. Seeley. 
Cooperating bodies are the research 
laboratories of the American Society of 
Heating and Ventilating Engineers and 
the American Oil Burner Association. 

Members of the committee who par- 
ticipated in the final draft of the code 
are J. H. McIlvaine, McIlvaine Burner 
Corp., Evanston, Ill., chairman; R. W. 
Beckett, Silent Automatic Corp., Detroit; 
Homer Linn, American Radiator Co., 
New York; Prof. L. E. Seeley; W. C. 
Schoenfeldt, technologist of the Ameri- 
can Oil Burner Association, and Secre- 
tary Harry F. Tapp of the A.O.B.A. 
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Armspach Talks on 
Air Conditioning 

At the first fall meeting of the New 
York section of the American Society of 
Refrigerating Engineers, held Septem- 
ber 24, O. W. Armspach, chief engineer 
of the air conditioning division of the 
Brunswick-Kroeschell Company, present- 
ed a paper on “Air Conditioning Human 
Beings.” The paper, which was illus- 
trated with slides, dealt with that 
branch of air conditioning which con- 
cerns the health and comfort of human 
beings, particularly in auditoriums. 

Mr. Armspach pointed out the funda- 
mental distinction between ventilation 
and air conditioning. The factors deter- 
mining human comfort, such as temper- 
ature and humidity of air surrounding 
the body, were given, and the heat loss 
within the comfort zone for the average 
human body was. stated to be approxi- 
mately 400 B.T.U. per hr. This is prac- 
tically a constant, varying only 2 B.T.U. 
per hr. for a change of one degree effec- 
tive temperature. 

Another factor which must be con- 
sidered besides effective temperature in 
connection with human comfort is 
“shock” or “primary sense impression.” 
By means of tables it was shown that on 
entering and leaving a_ satisfactory 
“primary sense impression” could be ob- 
tained with widely varying effective 
temperature and humidity within the 
comfort zone. 

Load on the refrigerating plant may 
be separated in two parts, the speaker 
explained; first, the part chargeable to 
comfort, and second, that chargeable to 
climate. The comfort load remains con- 
stant in a given size theatre, while the 
climate load will vary according to the 
volume of air taken in from out-of-doors 
and the outdoor wet bulb temperature. 
The amount of outdoor air required, as 
regards air infiltration and the preven- 
tion of disagreeable odors, was discussed. 





Richard C. Hay 


Richard C. Hay, a member of the 
faculty of the Tuck School of Finance, 
Dartmouth College, died at Charlemont, 
Mass., September 16, from injuries re- 
ceived in an automobile accident. Mr. 
Hay, who was but thirty years of age, 
was well known in the oil burner in- 
dustry, having once been sales manager 
of the May Oil Burner Corp., Baltimore. 
Previous to that time he had been asso- 
ciated with the American Radiator Com- 
pany in New York. Mr. Hay was also 
the author of “Sales Management Fun- 
damentals,” published by Harper & Bros. 
in 1929, and at the time of his death 
had other sales books in preparation. 

Mr. Hay was on his way to Dartmouth 
College to assume his duties there at the 
time the accident took place. 
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Estimating Coal Consumption on the 
Degree-Day Basis 


For a steam heating system designed to maintain 70° F. inside temperature in zero weather, 0.008 lb. of 12,000 B.T.U. 
per Ib. coal are required per square foot of radiation per degree day when the system operates at 100% efficiency. 

It is necessary to correct this unit figure for designed temperatures other than 0—70°, for heating values other than 
12,000 B.T.U., for efficiencies other than 100%, and for hot water systems, provided the latter type of system is installed. 

Based on the above, the corrections can be made by using the accompanying graph, which will give the number of pounds 


of coal required per square foot of either 

Assume that a coal-fired heating system 
is operating at a seasonal efficiency of 
54% in a city where the heating plant 
was designed to maintain 70° in —20° 
weather, and that the heating value of 
the coal is 12,000 B.T.U. per lb. What is 
the coal consumption per square foot of 
steam radiation per degree day? Per 
square foot of water radiation per degree 
day? 

This problem is solved by the use of the 
Coal Chart. Locate the efficiency, 54%, 
on the efficiency scale at A. Through the 
point where this line intersects with the 
Design Temperature, —20°, at B, draw a 
horizontal line to the heating value of the 
coal, 12,000 B.T.U. per lb., at C. Drawa 
vertical line downward and we find at D 
that 0.0115 lb. of coal is required per 
square foot of steam radiation per degree 
day. 

In the case of a hot-water system, the 
upper scale is used, and instead of drop- 
ping downward from C to D, draw a ver- 
tical line upward from C to E, the point 
where the line intersects the curve labeled 
Hot Water System. Then proceed hori- 
zontally to the upper right hand scale, 
where we find that 0.0072 lb. of coal is 
required per square foot of water radia- 
tion per degree day. 

Using the above figures, we can easily 
determine the fuel consumption for a 
given system by multiplying the unit 
figures found from the chart by the num- 
ber of square feet of radiation, and also 
by the number of degree days for the 
period for which the estimate is required. 
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steam or water radiation per degree day. The chart is used as follows: 
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Heating and Ventilating Sections of 
New York City’s Proposed New 
Building Code 


MONUMENTAL work has been 

completed with the publication of 
the Heating and Ventilating Sections of 
the proposed new building code for New 
York City, which the Merchants’ Asso- 
ciation of New York is compiling at the 
request of the city administration. 

In the Heating Section of the report, 
the code committee’s Subcommittee on 
Heating and Ventilation contains some 
drastic revisions regarding heating of 
buildings erected after the code goes 
into effect. If, for instance, the pro- 
visions are adopted in their present 
forms, it will be impossible for land- 
lords to come into court and set up the 
defense that the heating was deficient 
because the heating plants were not 
large enough. In the code, as proposed 
by the committee, it is stated that the 
capacity for heating plants for various 
occupancies must be adequate to main- 
tain what the subcommittee considers 
comfortable temperatures at all times. 
It provides that heating plants must be 
of sufficient capacity to maintain a tem- 
perature of 60° F. in rooms used for the 
display of merchandise, and 65° F. in 
living quarters of multiple dwellings, 
offices, public spaces of auditoriums, 
theatres, assembly rooms, restaurants 
and similar occupancies. 

Another feature of the heating section 
is an attack on the smoke nuisance. 
The chief recommendation is that the 
smoke nuisance be attacked at its source. 
In line with this recommendation, the 
code would require that in the future 
heating plants, both in residences and 
in business buildings of every character, 
be adequate not only to do the work 
assigned to them, but be installed in 
boiler or furnace rooms large enough 
to provide a supply of fresh air, and 
adequate to insure proper combustion 
before gases leave the chimneys. 

Of equal significance are the ventilat- 
ing provisions of the new code. 

The ventilation problem—one of the 
Most difficult with which the writers of 
the municipal building codes have had 
to deal—has been attacked in an entirely 
hew manner. In general, the proposed 
code, as drawn by the subcommittee, in- 
tends that many spaces in which the 
air is now dead shall be ventilated by 
artificial means. The proposed code 
provides that in all cases the ventilation 
shall be sufficient to render the air harm- 


less for the occupancies that are per- 
mitted. 

As a means of accomplishing its pur- 
pose of providing pure air for everyone, 
the committee has recommended the 
establishment of a simple basic formula. 
Under this formula an index figure based 
on window space, floor area, cubical 
contents and proposed occupancy is 
established for all types of buildings. 
From the index figure, it is easy to 
calculate the ventilation requirements. 

The present New York building code 
attempts to deal with the ventilation 
problem by permitting the presence of 
not more than one part of carbon dioxide 
to 1000 parts of air. For several reasons 
this test has been found impracticable. 
It is practically impossible to determine 
the amount of carbon dioxide that will 
be present under varying conditions. It 
has been found that even when the car- 
bon dioxide content is below the speci- 
fied amount, areas may still be badly 
ventilated. In the judgment of the com- 
mittee the carbon dioxide index has 
been found to be worthless. 

The proposed code, as written by the 
subcommittee, reads as follows: 

“Spaces above grade, with or without 
windows, designed for human occupancy 
only, shall have ventilation either from 
windows or from mechanical means, or 
from both, in accordance with the fol- 
lowing index and requirements: 

“Cubic contents per person plus 10 
times floor area per person plus 100 
times window opening per person equals 
index. 


For Rooms With Windows 


“If the index is less than 300 there 
shall be supplied an amount of fresh air 
equal to 2% cu. ft. per min. per sq. foot 
of floor area, and an air exhaust of 2 
cu. ft. per minute per square foot of 
floor area. 

“If the index is between 300 and 520 
there shall be supplied an amount of 
fresh air equal to 2 cu. ft. per minute 
per square foot of floor area, and an air 
exhaust of 1% cu. ft. per min. per sq. ft. 
of floor area. 

“If the index is between 520 and 850 
there shall be supplied an amount of 
fresh air equal to 1% cu. ft. per min. 
per sq. ft. of floor area and an air ex- 
haust of 1% cu. ft. per min. per sq. ft. 


of floor area. 

“If the index is between 850 and 1650 
there shall be required an air exhaust 
only of 1 cu. ft. per min. per sq. ft. of 
floor area. 

“If the index is above 1650 no venti- 
lation is required. 


For Rooms Without Windows 


“If the index is below 850 the require- 
ments shall be the same as for rooms 
with windows. 

“If the index is between 850 and 1650 
there shall be required an air supply of 
1 cu. ft. per min. per sq. ft. of floor area 
and an air exhaust of 1 cu. ft. per min. 
per sq. ft. of floor area. 

“If the index is over 1650 there shall 
be required an air supply of 1/3 cu. ft. 
per min. per sq. ft. of floor area and 
an air exhaust of 1/3 cu. ft. per min. 
per sq. ft. of floor area. 

“Interior partitions shall have tran- 
soms, and when partitions occur 30 ft. 
or more away from a window or similar 
opening, the room so formed shall have 
ventilation based upon the index with- 
out windows. 

“Plans for structures except one and 
two family dwellings, designed for hu- 
man occupancy and filed with the Build- 
ing Department shall have designated 
thereon the number of persons which 
the rooms and various spaces are 
planned to accommodate. 

“Spaces below grade without windows 
and designed for human occupancy shall 
have a mechanical means of ventilation 
of at least 50 cu. ft. per person per min. 
and at least 4 changes per hr.” 

The subcommittee that drafted the 
report was headed by Clyde R. Place, 
consulting heating and ventilating en- 
gineer. The other members of the com- 
mittee are B. H. Belknap, Brown, 
Wheelock, Harris, Vought & Co.; W. H. 
Driscoll, Thompson-Starrett Co.; Charles 
Hoffman, Baker, Smith & Co.; Arthur 
K. Ohmes, Tenney & Ohmes and Frederic 
N. Whitley. In explaining the provi- 
sions of the sections as written, Mr. 
Place said: 

“In preparing the new section of the 
Building Code covering ventilation, the 
Subcommittee on Heating and Ventilat- 
ing was confronted with a subject which 
required more pioneer work than any 
other section of the code. The aim of 
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the committee in preparing the draft 
has been to substitute a simple basic 
formula for the technical requirements 
found in existing building codes, such 
as the proportions of carbon dioxide and 
carbon monoxide in the air. This was 
done on the ground that it was almost 
impossible to determine these propor- 
tions and that even when the determina- 
tion was possible it did not mean much 
in establishing whether there was 
proper ventilation. 

“The first point to be determined in 
ascertaining whether ventilation is re- 
quired is the fact of human occupancy. 
Once human occupancy has been admit- 
ted the index is applied, but the require- 
ments of the index are such that when 
the index is 300 it is the equivalent of 
one person to every 15 sq. ft. When the 
index is between 300 and 520 it is the 
equivalent of one person to 26 sq. ft.; 
when between 520 and 850 it is one per- 
son to 42% sq. ft., and between 850 and 
1650 it is one person to 82% sq. ft. 

“In the same manner as the architect 
now shows on his plans the assumed 
loads upon the structural steel frame, it 
will be necessary to show whether hu- 
man occupancy is intended within the 
definition established in the report and 
also its density. 

“The minimum requirements estab- 
lished by the index are below what any 
reputable engineer would consider rea- 
sonable. They are not intended to be 
drastic but only to make spaces which, 
under the present code are dead and in- 
jurious to health, livable and healthier.” 


The subcommittee’s determination to 
make a_ broad-gauged attack on the 
smoke nuisance was reached after con- 
ferences with Health Commissioner 
Wynne, whose inspectors have been en- 
deavoring for many years to lessen the 
amount of smoke which frequently ob- 
scures the sun in New York City. 


The experts of the Health Department 
as well as the experts on the committee 
were in agreement that so long as the 
present code remained in effect the prob- 
lem of minimizing smoke would be 
greatly intensified. It was agreed that 
one of the chief causes of smoke has 
been the installation of furnaces and 
boilers in small, ill-ventilated rooms that 
have failed to supply the necessary oxy- 
gen for combustion. Smoke eliminators, 
soot collectors and chimney devices, 
valuable as they are, cannot reach the 
source of the smoke, so it was agreed. 
The proposed new code as it has been 
written by the subcommittee has the full 
approval of the health commissioner and 
of his experts. 

In explaining the chief recommenda- 
tions made in the heating section of the 
report, Mr. Place said: 


“Evidence of the great change in the 
methods of living of a large part of the 
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city’s population and of an advance in 
the standard of living is found in recog- 
nition of the need for a section in the 
building code governing heating of 
buildings. 

“The wide range of individual ideas 
as to what temperatures should be main- 
tained inside buildings led the Subcom- 
mittee on Heating and Ventilating, after 
full deliberation and careful exploration 
of other possible methods, to the con- 
clusion that it would be unwise to go 
further than requiring the provision of 
means for heating in new construction; 
requiring the capacity of heating plants 
for various occupancies to be adequate 
to maintain temperatures which are not 
too low for comfort, but are probably 
below what most people will demand; 
and establishing some general safety 
requirements for the installation of. heat- 
ing apparatus. 

“This community is aware of and 
constantly more resentful of the cost of 
the smoke nuisance in health, discom- 
fort and inconvenience. The Subcom- 
mittee on Heating and Ventilating 
realizes that while some of the smoke 
nuisance may be due to faulty firing or 
to poor fuel, a considerable part of it 
is due to heating plants which are 
either overloaded or inadequately sup- 
plied with air. It has, therefore, in its 
report, after consultation with and ap- 
proval by the health commissioner, pro- 
vided that boiler and furnace rooms 
shall have adequate means for fresh air 
supply to support proper combustion. 

“The report also provides that fur- 
naces larger than those installed in 
small residences shall be so designed as 
to avoid any smoke nuisance, but that 
when furnaces do generate cinders, fly- 
ash or soot in objectionable quantities, 
ash and soot collectors must be installed. 
The maximum amounts of such matter 
which may be discharged have been 
fixed at limits known to be reasonable 
by experience and simple, practical en- 
gineering tests are established to deter- 
mine the discharge. 

“The requirements for chimneys have 
been brought up to date and improved 
by a system of classification which will 
permit more economical and safer con- 
struction.” 





Building Permits Gain 4% 
During September 


Official reports of building permits 
issued in 577 leading cities and towns 
throughout the country during Septem- 
ber showed an improvement in prospec- 
tive building conditions as compared 
with August, according to a survey by 
S. W. Straus & Company. Permits issued 
in September totalled $168,254,848, 
against $161,609,331 in August, a gain 
of 4%. This gain is significant in view 
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of the fact that normal seasonal factors 
call for a decline of more than 944% 
between the two months. 

Another encouraging factor in the 
September situation was the fact that, 
although permits fell 23% behind the 
same month of last year, many of the 
larger cities went ahead of their volume 
for September, 1929. The 25 cities re- 
porting the largest volume of permits 
showed a 29% gain over August and 
lost only 7% as a group from September 
last year. 





Class in Heating and Ventilating 
at University of Michigan 


A class in heating and ventilating has 
been started at the University of Mich- 
igan, under the direction of Prof. R. S. 
Hawley, as one of the university’s ex- 
tension courses. The enrollment, to 
date, is 55 students. The course con- 
sists of lectures accompanied by mimeo- 
graphed notes and discussions of prob- 
lems covering the general subject of 
heating, ventilating, and air condition- 
ing. It is open to graduate students 
and others who may desire to sit in. 
The class, which started on October 2, 
meets in the rooms of the Detroit Engi- 
neering Society, 478 West Alexandrine 
Avenue, Thursdays, and will continue 
for 16 weeks. 





Expect Live Meeting on 
Warm-Air Heating 


The Midyear Meeting of the National 
Warm Air Heating Association, to be 
held in the Deshler- Wallick Hotel, 
Columbus, O., December 2-3, promises an 
attractive and helpful program. The 
secsions will be occupied by such sub- 
jects as “Air Conditioning, Past, Pres- 
ent and Future” by Dr. E. Vernon Hill, 
“Forced Air in Warm-Air Heating” by 
G. A. Voorhees, and “Warm Air Furnace 
Heating with Gas or Oil” by A. M. 
Daniels. The activities of the Better 
Business Committee will be discussed, 
and the purpose and work of the Com- 
mittee of Ten will be explained by H. A. 
Glover. 

Important information will be fur- 
nished by Professors Willard and Kratz 
and Research Assistant Konzo. Jack 
Stowell will speak before a special ses- 
sion of dealers and heating contractors. 
Another feature will be the traditional 
banquet which is to be held on the eve- 
ning of December 2. 

In view of the many radical changes 
and developments in warm-air heating 
equipment, apparatus, and practice, this 
meeting is attracting wide attention and 
is looked forward to with special inter- 
est by the entire industry. Indications 
are that the attendance will tax the 
capacity of the headquarters hotel. 
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Correcting a Hot Water 
System Design 


In HEATING AND VENTILATING for 
August a problem was submitted by one 
of our correspondents regarding a pro- 
posed hot water installation. In de- 
scribing this problem the correspondent 
stated: 


enough to take care of the radiation, the 
job would circulate and heat properly. 

“The main argument was that after 
the system was filled and the boiler fired, 
the water would not circulate up the 
return line out of the radiator. 

“Will you please let me know what 
your opinion of this job is, and whether 
you figure that it will work or not? If 
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Fig. 1. 


“You will notice that I do not show 
any given amount of radiation or pipe 
sizes, etc., for the reason that the dis- 
cussion was that if the pipes were 
properly sized in accordance with the 
amount of radiation installed and in ac- 
cordance with the friction loss on this 
kind of a job, and the boiler was big 


Design of Water System with Radiator Below Boiler 


you do not think it will work as is, 
please show me how you would design 
this job without changing the return 
line.” 

The problem was submitted to one of 
our contributors who offered the solu- 
tion illustrated in Fig. 1. 

The full lines represent the original 


50- o" 


installation and the dotted lines the 
changes suggested. 

It will be noticed that one of his sug- 
gestions was the running of the return 
as indicated by the dotted lines at C. 

If the return line was not to be 
changed he suggested installing an el- 
how at G on the supply and connecting 
the supply as shown by the dotted line 
K, eliminating pipe D. The vent B-E 
should be taken out and the open ex- 
pansion tank A connected to the return 
line at B by a pipe not greater than %4 
in. 

His arrangement would eliminate pipe 
connection F to expansion tank A. 

Commenting upon the solution illus- 
trated in Fig. 1, another correspondent 
writes: 

“I think the solution indicated in the 
illustration (Fig. 1) is incorrect and 
that all the suggestions there made 
would hinder, rather than help, the pro- 
posed installation. To my mind, the 
original drawing is correct with the 
possible exception of the % in. vent, 
which is liable to become plugged with 
corrosion. I attach my suggestion (Fig.2) 
for a solution of the problem. 

“Any hot water heating system is 
similar to a wheel turning on its axle, 
and it is only by getting the weight 
above the center of gravity that the 
wheel will turn or the hot water heat- 
ing system circulate. The force tending 
to cause circulation is the weight of the 
water times the height it must fall to 
the center of gravity. If the weight is 
below the center of gravity, as in this 
case, the retarding force must be sub- 











Fig. 2. Suggestion of Second Correspondent for Solving the Problem 
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tracted from the accelerating force. All 
the heat emitting factors should be locat- 
ed as far above the center of gravity as 
possible to overbalance those which 
must be located below that center. 

“With the factors as shown in Fig. 1 
the center of circulation will be 1.9 ft. 
above the center of gravity. With the 
return running on the floor, the center 
of circulation will only be about 10 in. 
above the center of gravity. In the first 
case the radiator can be easily circulated 
on a 2-in. pipe but with the return locat- 
ed below the center of gravity it would 
be necessary to increase the pipe size 
or the temperature difference between 
the columns A and D. 

“The way the expansion tank was 
connected originally is better than the 
correction. The expansion tank has con- 
siderable exposed surface. It is located 
at a point where it will receive the hot- 
test water at the greatest elevation above 
the center of gravity. 

“It is this cooler water falling from 
the expansion tank through pipe D and 
from the return main through pipe F 
that causes the water to circulate. If 
you cover the expansion tank and the 
exposed piping the system will not cir- 
culate at all. 

“I know of one instance, at least, 
whereby putting the return above the 
center of gravity about 15 ft. a radiator 
was made to circulate that would never 
circulate before with the return located 
near the floor level.” 

Another correspondent writes: 

“The original layout is like an old six 
cylinder car hitting on only two cylin- 
ders. Then to make the change in the 
return as shown by the dotted line in 
Fig. 1 is like taking out one of the two 
remaining spark plugs. Finally to take 
off the return connection at the expan- 
sion tank is analogous to taking out the 
one last good plug and inserting one 
that only fires intermittently. 

“It is the cooling of the water in the 
pipes or radiators that are higher than 
the center of gravity of the boiler water 
which induces circulation and I have 
always found it best in cases of this 
kind to divide the radiation into two 
units and put one at the higher level. 
This higher radiator then acts as a 
pump, and is somewhat more efficient 
than the pipes from the fact that more 
cooling surface is obtained with less 
wall friction.” 


Reply to Above Criticism by 
Contributor of Original 


Answer 


In response to the comments on my 
solution of the water heating problem, 
published in HATING AND VENTILATING 
for August, my original solution, to 
change the return line as shown at C 
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in Fig. 1, is correct. As I stated in my 
previous discussion of this problem, the 
system will work as originally designed, 
but will circulate slowly. The cirecula- 
tion will be improved by locating the 
return at C. 

I do not approve of elevating the re- 
turn line as shown in the sketch pre- 
sented by your correspondent (Fig. 2). 
The return would then be above the 
supply, and the hot water system has 
as its prime mover only the difference 
in the temperature of the hot ascending 
column of water against the cooler de- 
scending column in the return. 

Take, for instance, the approved 
method of installing Arcola systems in 
stores where the return is run below 
the floor of the building. I refer to 
pages 12 and 13 of the Arcola catalog 
which illustrates a typical installation 
of a boiler and radiator on the same 
floor, and the return below the floor. 

The system, as originally laid out, is 
an open, not a closed, system. There- 
fore, the expansion tank acts only to 
take care of the water as it expands, 
and to feed back the water when the 
system has cooled. 


The question as originally received, 
the first correspondent’s criticism and 
the answer by the author to that criti- 
eism, were submitted to Fred W. Han- 
vurger, the author of “Estimating and 
Designing Heating Systems, now run- 
ning in HEATING AND VENTILATING. His 
discussion follows: 

Instead of commenting specifically 
upon the merits of the arguments, let 
us make a detailed analysis of the lay- 
out and see what will happen and the 
conditions that will exist under the 
various changes suggested. 

Fig. 3 is practically the same layout 
with the temperatures, radiation and 
dimensions stated more specifically to 
aid in the discussion. With the radiator 
emission given as 10,000 B.T.U., or 62 
sq. ft., there is about 58 sq. ft. more 
radiating surface in the piping. It must 
then be taken that the heat loss from 
the room is equivalent to 120 sq. ft. of 
radiation, or 19,200 B.T.U. 

In the sketch submitted by Mr. Parker 
a drop of 40° F. is indicated between 
the temperatures of the flow and return 
water. It is rather safer to design sys- 
tems of this nature with somewhat less 
drop, thus making them more amenable 
to control in moderate weather. 

A drop of 30° F. is used in this dis- 
cussion, taking the flow temperature at 
185° F. and the return at 155° F. The 
results would be the same if uniformly 
higher or lower temperatures were used. 
Again the same reasoning will apply for 
other temperature drops. 

There are three incontrovertible prin- 
ciples upon which the design of our 
water heating systems must be based: 
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(1) the force inducing circulation is 
created by the difference in weight, or 
pressure, between the hotter and there- 
fore lighter flow water and that of the 
colder and heavier return; (2) the 
greater this temperature difference and 
the greater the height of these columns, 
the greater will be the power developed; 
(3) the friction or resistance to flow or 
circulation throughout the system, ignor- 
ing the slight velocity head, will always 
be equal to the power developed. 

It is sometimes confusing to deter- 
mine what sections constitute these 
columns and the conditions under which 
they exist. In a normal system, with 
the radiators lying above the boiler, it 
is a simple matter and the height is 
taken from a point midway between the 
inlet and outlet of the boiler to a similar 
point in the radiators. When the radia- 
tors lie below the boiler some of these 
heights become minus quantities and 
oftentimes it will help the view by tak- 
ing the lowest point of the system as 
the datum and thus classing all rising 
water in the flow column and all de- 
scending water in the return. This is 
point D in Fig. 3. 

The next step necessary is to deter- 
mine what temperatures will prevail 
throughout the system when in opera- 
tion. Designing for a 30° F. drop in 
temperature means that every pound of 
water flowing must give up 30 B.T.U. 
from the time it leaves the boiler until 


it returns. Therefore, we must have 
19,200 B.T.U. 
——————— = 640 lb. of water cir- 
30 B.T.U. 


culating per hr. Investigating the lay- 
out, as shown by the solid lines, it is 
noted that in the 44 ft. of 2-in. pipe 
from A to B there is 

44 X 0.62 = 27.3 sq. ft. of radiating 
surface, giving a heat emission of 27.3 
xX 160 = 4365 B.T.U. This amount of 
heat taken from 640 lb. of water will 
reduce its temperature 

4365 B.T.U. 


= 7° F., and with a tem- 
640 lb. 


perature of 185° F. at A there will be 
a temperature at B of 185° F. — 7° F. 
= 178° F. Similarly the temperatures 
C. D and E are found to be 177°, 162° 
and 155° F. respectively, as shown on 
the sketch. The temperature at the mid- 
point of each section, which is taken as 
the average temperature of the section 
together with the density at these tem- 
peratures, also is shown. 

All the rising water of the system can 
now be assembled as shown in section 
M and consists of 

4 ft. of water at a temperature of 

185° F., 

4 ft. at an average temperature of 

170° F. and 

1 ft. at an average temperature of 

158.5° F. 
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The descending column similarly 

shown in section N and consists of 

0.25 ft. of water at an average tem- 
perature of 181.5° F. 

5.75 ft. at an average temperature of 

177.5° F. and 

3.0 ft. at an average temperature of 

169.5° F. 

Column N of necessity must be heavier 
than M or there would be no circulation; 
it is the difference in the pressure of 
these two columns that must be bal- 
anced by the friction in the system. 

The pressure per square foot developed 
by column M is (4 X 60.48) + (4 X 
60.80) + (1 X 61.04) = 546.16 lb., while 
that of column N is (0.25 XX 60.56) + 
(5.75 X 60.64) + (3 X 60.81) = 546.25 
Ib. 

Thus we have an excess pressure or 
power created of only 546.25 — 546.16 
= 0.09 lb. per sq. ft., which is too small 
to give any feeling of safety as, with an 
actual length of approximately 100 ft. 
of pipe and an equivalent length of pos- 
sibly 50 ft. more for fitting resistance, 
we would have an allowable loss per 
lineal foot of but 


0.09 lb. per sq. ft. 


is 





0.0006 lb. per 
150 ft. 


sq.ft. per lin. ft. Referring to a friction 
table or to a friction flow chart such as 
that published in HraTING AND VENTI- 
LATING for December, 1929, it is found 
that a 2%-in. pipe would be rather 
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limited and the circulation sluggish. 

It might be of interest to review our 
layout at this stage. It will be noted 
that with the radiator outlet one foot 
lower than the boiler inlet it gives one 
foot height of the coldest water that 
must be raised and acts as a brake on 
the system. If the radiator were raised 
this one foot we would decrease the 
height, BC, by one foot of water with 
a density of 60.64 lb. in the column rep- 
resented by section N, but we would 
also eliminate one foot of water column 
with a density of 61.04 lb. from column 
M, thereby gaining 0.5 lb. per sq. ft. 
pressure. The system then would func- 
tion with some degree of satisfaction 
with the 2-in. piping. 

It is thus seen that lowering the 
radiator ever so slightly retards the 
circulation greatly and demands larger 
piping. A lack of appreciation of the 
importance of this fact is the reason 
that so many systems of this kind do 
not function satisfactorily and must be 
met with some correction. Another in- 
teresting thought in this connection is 
that though we decrease the pressure 
difference between the two columns by 
lowering the radiator yet, lower it as 
much as we will, theoretically, we could 
never lower it sufficiently so that the 
pressure of M would be equal to that 
of N and circulation cease. There would 
always be some circulation, infinitesimal 
though it might be. This is due to the 
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compensating nature of our hot water 
systems. 

As the radiator is lowered the circu- 
lation becomes increasingly slower and 
the water being held longer in the pip- 
ing gives up more and more of its heat 
in the upper piping. In an extreme 
case the water would have given up all 
its heat before reaching point B. Plac- 
ing our hand on the radiator and find- 
ing it cold the verdict would be that 
there was no circulation but there must 
always be some. 

Let us now consider the corrections 
for the system in Fig. 3. It will easily 
be seen that if we used larger pipe from 
A to B we would increase the radiating 
surface in this higher range, have a 
lower water temperature at B, therefore 
a colder heavier column in BC, thus 
increasing the pressure of column N. 
This same condition could be attained 
by inserting a few sections of ceiling 
radiator along AB. The corrections 
under discussion in this case, however, 
are the connections to the expansion 
tank and the raised return. 

If the expansion tank now is con- 
nected with the additional pipe HJ 
(shown by dotted lines) the tank be- 
comes a part of the circulation system, 
the water flowing from A to T, to H 
to J. Very little will flow through AJ 
as the water cooled in the tank will 
force down with a heavier pressure 
through HJ. 
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Assuming a tank with 10 sq. ft. of 
equivalent radiating surface the temper- 
ature of the water at J would be 182.5° 
F., 175.5° F. at B, about 175° F. at C 
but still 162 at D. By the same method 
of calculation as used in the first in- 
stance and with the added 2 ft. of height 
to the expansion tank, the pressure 
created by column N will now be 667.73 
lb. per sq. ft. and that by column M 
667.12 lb., an unbalanced pressure of 
667.73 — 667.12 =— 0.61 lb. per sq. ft. 
available for friction, when with refer- 
ence to the flow chart it is found that 
2-in. piping would be ample. 

If now we discard the return DE and 
replace it with the raised return DGFE 
(shown by dotted lines) with GF at the 
same level as AB we will raise 27 sq. ft. 
of radiation to the higher level. This 
gives an additional 8-ft. column of rising 
flow of density 60.98 and 8 ft. of descend- 
ing column with a density of 61.10. In 
each foot of height, therefore, we gain 
a pressure of 61.10 — 60.98 = 0.12 Ib. 
per sq. ft., which gives an additional 
power of 8 ft. X 0.12 lb. = 0.96 lb. per 
sq. ft. 

The total power now available for 
friction is 0.61 + 0.96 = 1.57 lb. per 
sq. ft. or 


1.57 Ib. 

———. = (0.01 Ib. per sq. ft. per lin. ft. 

160 ft. 
of pipe, which, by again referring to the 
friction chart, indicates that part of the 
circuit could be of 114-in. instead of all 
2-in. pipe. 

The general practice is not to use the 
elevated return but it lends itself toward 
correcting a poorly-functioning system. 
When some of the radiation can be in- 
stalled as ceiling radiators smaller pipe 
may be used and more positive results 
anticipated. 


We shall be glad to open our columns 
to a further discussion of this problem. 


“Water Heating” 


It is only occasionally that a book is 
published that covers its subject so 
completely that the reader cannot im- 
agine any phase left uncovered. Such 
a book, however, has just come off the 
press. It is “Water Heating,” (for hot 
water supply) one of the Industrial Gas 
Series, published by the American Gas 
Association. 

The book, which is unusual even in 
appearance, being bound in silver paper, 
is described as a reference book on the 
application of gas for water .heating 
with special reference to large volume 
users. It was prepared under the super- 
vision of the Committee on Large 
Volume Water Heating of the Indus- 
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trial Gas Section of the association, and 
was edited by C. George Segeler. 
Prepared for engineers and salesmen 
employed by or associated with gas 
companies, the book naturally contains 
some matter not of particular interest 
to independent engineers and _ archi- 
tects. On the other hand, the larger 
part of the data can be applied not only 
to gas-fired installations but to others 
as well, so that it will constitute as 
important a part of the engineers’ refer- 
ence library as Harding and Willard. 


Fig. 1. 


More specific data, graphs and tables 
on water heating are included than in 
any book so far published. Following 
are the chapters: Economics of Water 
Heating; Water Heating Systems; Hot 
Water Requirements; Gas Water Heat- 
ing Equipment; Efficiency of Water 
Heatiig; Water Heater Accessories; 
Domestic Water Heating; Selling the 
Water Heater and Case Histories. The 
Appendix includes a bibliography, do- 
mestic water heating summary, volume 
water heating data, pipe sizes, etc. 

Size 9 in. x 1l in. Pp. 130. The price 
is $3 to non-members of the association 
and $1.50 to members. However, engi- 
neers, architects and others can prob- 
ably arrange to secure the book for the 
members’ price through their local gas 
company. Others can secure their copy 
through the Book Department, Heating 
and Ventilating, 521 Fifth Ave., New 
York. 





Aviation Principles in Industry 


A “wind tunnel box,” set up in the 
East Pittsburgh works of the Westing- 
house Electric and Manufacturing Com- 
pany, finds by test the efficiency of vari- 
ous types of fan blades. The blades are 
designed on the “air wing” theory used 
in the design of airplane propellers. 

Referring to Fig. 1, the engineer on 
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the right keeps the fan at a constant 
speed during test by regulating the 
electricity supplied to the fan motor 
through the controller above the fan. 
Its speed is read directly from the 
speedometer in his left hand. The en- 
gineer in the center is reading the dif- 
ference in pressure between the inside 
and outside of the “wind tunnel box.” 
The observer on the left is measuring 
the amount of electricity consumed by 
the fan motor. 

Inside the ‘box’ is a series of baffles 
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Efficiency Test Being Run on Fan Blades in this Wind Tunnel Box 


which can be moved forward and back- 
ward to increase or decrease the air 
pressure which varies the “pull’’ re- 
quired by the fan. The “telephone 
mouthpiece” entrance shown in Fig. 2 
is curved and smooth to eliminate eddy 
currents. 

Through a_ series of computations 
based on these measurements, the effi- 
ciency of the fan blade is determined. 
The efficiency of certain types of fans 
has been increased nearly 50% by means 
of these tests and the “air wing” theory 
of design. 


Fig. 2. ‘‘Telephone Mouthpiece” 
Entrance of Wind Tunnel Box. 
It is Curved and Smooth to 
Eliminate Eddy Currents 











Pipe Welding Specifications 
and Standards 


as Approved by the Heating and Piping Contractors 
National Association* 


(Concluded from Last Month's Issue) 


Construction 
PREPARATION 


27. The surfaces to be welded shall be 
free from all scale, oxide, dirt, mill 
grease, or other foreign material. 

The joints shall be carefully aligned, 


spaced and tacked, as directed in Para- 
graph 14, to secure and maintain align- 
Soiiie tele ab ae i gels on te a. Orange-Peel Bull Plug b. Manufactured Bull Plug 
pipe sections or to maintain their align- 
ment during welding. 

Proper allowance for contraction due 
to welding shall be made in setting up 
pipe that must make up to exact dimen- FQN TTT TS 
sions. 

Flanges and fittings shall line up true 
and freely. Pipes shall not be sprung 
into position. 

Where undue strain is required to 
joint the piping or to flange-up at any (| 
point, the pipe either side of such point 
shall be properly adjusted by the aid of 
heat from a suitable torch. 


WELDING 


28. Welded joints, wherever possible, 
shall be continued without interruption 
of the welding process until the joint 
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is completed. E ; 
If the welding has to be stopped for 
any reason, the operator shall reheat 
the weld to a dull red for an overlap- c. Welded Neck Flange With Blank Flange 


ping distance of 2 in. and shall remelt 
and reweld into the previously welded 
portion for distance of about % in. or 
until sound molten weld metal is ex- 
posed. 

Where the weld is finished or ties into — 
a previously welded portion, the operator 
shall reheat to a dull red for an over- 
lapping distance of 2 in. and shall re- 
melt and thoroughly fuse into the pre- a T| 
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viously deposited weld metal. 
All tack welds, when reached in the jf jot JAN] UW eee 
welding operation, shall be melted out \ 








or otherwise removed and a continuous 
weld made, 0 Ea tl ae a an SS i a = = am = 
The apparatus employed for welding Wy Y W y - 
shall be operated essentially in the man- 
ner indicated by the manufacturer for L 

obtaining the best results. | | 
aw, 


DEPOSITED METAL 


29. The deposited metal shall be thor- 
oughly fused with the base metal at all 
sections of the weld. The penetration 
or fusion at the root of joint shall ex- 
tend into the unbeveled section or Fig. 13. Four Different Methods of Closing Ends of Pipe 
shoulder of the pipe ends. The welds 
shall be of sound metal, free from laps, 















































d. Van Stone Flange with Blank Flange 





cold shuts or other defects. The dimensions and general contour POSITION 
omeniieisibeide iia tn ania — of the welds shall be in accordance with 30. Where rotation is possible, a con- 
opyrignte y eating an ping ; ; - 
PO agg A ta Ml Mes ol Reprinted the specifications given under para-_ tinuous weld should be made as the pipe 
by permission. graphs covering design. is turned. 
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BOMB FOR LEAK PROOF TEST 


6"or 4° Std. Pipe 
iy ExHy Vent nt 


Welded plate may 
be usea instead of cap 
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Detail Nipple Weld-C 





| Specificationsfor welds A&B 
Position of specimens:— See details A &B 


Spacing :— Pipe section 
Welding 


to be spaced Je for welding. 


Method :— Forward or BacKward. 


Reinforcement :—Approximately X¢ for pipe wall 

thicKnesses upto %-and ey for greater wall thicknesses. 
Penetration:— Full orto inside wall of pipe. 

Width of Weld:- rap times pipe wall thickness minimum. 


Fig. 14. Design of Bomb for Leak-Proof Test 


On horizontal piping, if position welds 
are required, the welder shall start at 
the bottom of the pipe and after com- 
pleting one-half of the joint, shall start 
from the original point and continue up 
the opposite side until the seam is com- 
plete. 

Position welds on vertical piping 
should, where possible, be of the con- 
tinuous type. 


BRANCH CONNECTIONS AND BENDS 


31. Where branch connections or bends 
are fabricated by welding, the intersec- 
tions shall be carefully laid out, cut and 
matched so as to insure correct align- 
ment and proper preparation for weld- 
ing. For pipe sizes larger than 4 in. 
nominal pipe diameters, templets should 
be used. 

After the completion of the welding 
and cooling of the welded joint, the 
alignment shall be checked and correct- 
ed, if necessary, to comply with the 
specifications. 


REDUCERS, PIPE CAPS AND 
SPECIAL FITTINGS 


32. Where reducers, pipe caps or other 
special fittings are fabricated by weld- 
ing, they shall be constructed in accord- 
ance with the provisions given in the 
paragraphs covering design. 

Sections of the piping system contain- 
ing fittings such as headers, drips, etc., 
shall be, in so far as possible, fabricated 
separately and checked carefully before 
being installed in the piping system. 


ANNEALING 


33. Unless otherwise specified, welded 
pipe joints as covered by these specifica- 
tions shall not be annealed, as this is 
unnecessary. 


Tests 


LEAK PROOF TEST 


34. As a test of the welder’s ability to 
execute sound leak-proof welds, each 


welder shall make one test bomb of 4 in. 
or 6 in. pipe size, similar to that shown 
in Fig. 14, which provides for two cir- 
cumferential position welds and a 1%4 
in. nipple welded in the pipe in an over- 
head position. 

One circumferential weld A shall be 
made with the pipe in a fixed vertical 
position. 

One circumferential weld B shall be 
made with the pipe in a fixed horizontal 
position. 

Preparation for welding and assem- 
bling of the test bomb shall be as shown 
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in Fig. 14. The welder shall make these 
welds without turning the pipe. 

(Suitable testing heads either fabri- 
cated from pipe or plate may be welded 
to close the ends instead of the screwed 
cap shown.) 

The bomb shall be subjected to a 
water pressure test of 300 lbs. per sa. in. 
after venting all air contained therein, 
at which pressure the circumferentia] 
welds and nipple weld shall be ham- 
mered with the 2 to 3 lb. hammer (ma- 
chinist hammer recommended.) At least 
four blows made with full arm swing 
shall be struck on each weld, care being 
exercised not to injure the pipe material, 
Under this test, the welds shall not leak 
or develop any imperfections. 





Note: Pressure gage should be assembled 
with heavy shut-off valves and should be re- 
moved during hammer test to prevent injury 
to the gage. 


LAYOUT TEST 


35. Each welder shall be required to 
demonstrate his ability to lay out and 
fabricate fittings and other piping de 
tails by laying out and fabricating 6 in. 
and 2 in. nozzle connections to an 8 in. 
reader as shown in Fig. 15. 

Templets as shown in Fig. 15, as well 
as necessary material for fabricating 
this fitting shall be provided for the 
welder. 

The welder shall be required to trans- 
fer the templet profile to the 2-in, 6-in. 
and 8-in, sections of pipe on pre-estab- 
lished center lines and to produce by 
cutting the necessary end profiles of the 
branches and openings in the 8-in. header 
to conform to details illustrated in Fig. 
15. The beveling of the pieces for mak- 
ing the specified joints shall be done by 
cutting upon completion of the roughing- 
out cut outlined by the templets. 

Upon completion of the joint prepara- 
tion, the welder shall assemble the sec- 
tions in the manner illustrated in Fig.15 
and tack weld together—four tacks are 
required for the 6-in. nozzle, which tack- 


Tack Welds (See table for 6" Std Nipple 
7 number and length ) (unthreaded) isin taniies 
ppras} . ‘ail Tac 
° — Sah (No protruding 
weld metal.) 
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Fig. 15. Nozzle Connections to 8-in. Header 
Prescribed for Layout Test 
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Bending Detail (f) 


Fig. 16. Arrangement for Welding Pipe Sections for Bend Test 


ing may be made in position convenient 
to the welder; two tacks are required 
for the 2-in. nozzle, which tacking shall 
be made in an overhead position, the 
2-in. nozzle pointing downward. The 
welds specified in Fig. 15 shall then be 
made by the operator. 

Layout work and welding above re- 
quired shall conform closely to the re- 
quirements specified in Fig. 15. The 
welding inspector shall judge the weld- 
er’s ability to perform the necessary 
work and to determine his workmanship, 
which should meet the requirements of 
these standards. 


BEND TEST 


36. For the bend test, two sections of 
8 in. full weight, standard pipe, each 9 
in. long, shall be beveled and prepared 
for welding as shown in Fig. 16 (a) and 
16 (b). These should be set up in a fixed 
horizontal position, secured against ro- 
tation, for welding. 

Test specimens shall be welded with- 
out rotating the pipe. The weld shall be 
started at the bottom and progress 
around one side to the top, then started 
again at the bottom, progress around the 
opposite side, merging at least 4 in. 
into the previously made weld at the top. 

Upon completion of the weld and cool- 
ing to normal temperature, coupons 2 in. 
wide and the full length of the welded 
specimen shall be removed therefrom by 
cutting. One coupon shall be taken from 
the bottom, one from each side and one 
from the top or finish. 

Note: The bend coupons that shall be test- 
ed are 1, 2, 8, and 4, Fig. 16, unless tensile 


test in paragraph 87 is made, in which case 
coupons No. 5 and 6 need only be tested. 


The bend test coupons shall be tested 
as follows: 


(a) Two coupons taken from the sides 


shall be clamped in a vise and bent, 
using an extension pipe lever, as shown 
in Fig. 16 (f). The specimen shall bend 
around an angle of not less than ap- 
proximately 90° without any visible de- 
fects or cracks in the weld metal. 

(b) Coupons cut from the top and 
bottom shall be tested by gripping the 
specimen in a vise with the weld flush 
with the jaws and sledging against the 
side from which the weld was made until 
the piece is bent through approximately 
90°. A satisfactory test specimen should 
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shall be rejected and another typical 
welded joint required for test. 


TENSILE STRENGTH TEST 


37. For the tensile test, two sections 
6 in. or 8 in. full weight standard pipe 
shall be prepared for welding as shown 
in Fig. 16 (a) and 16 (b) and welded in 
a fixed horizontal position, secured 
against rotation. The weld prepared in 
accordance with paragraph 36 may be 
used for this test. 

Upon completion of the weld, standard 
test coupons, as shown in Fig. 16 (d) 
shall be cut from the piping, one coupon 
being taken from the bottom, one from 
each side and one from top or finish. 

Tensile test coupons shall be tested in 
tension until rupture occurs, in a suit- 
able tensile testing machine. (The Heat- 
ing and Piping Contractors National As- 
sociation will assist in having such tests 
made.) The speed of testing should not 
exceed 3% in. per min. within the yield 
point range. Under this test the coupons 
shall either break outside the joint or, 
if in the weld, shall develop an average 
strength of not less than 45,000 lbs. per 
sq. in. and a minimum of 40,000 Ibs. per 


sq. in for any coupons in the group of 
four tested. 


OTHER TESTS 


38. Where other than single vee type 
welds are specified, each welder shall, at 
the discretion of the owner or his duly 
authorized representative, be required 
to demonstrate his competency by pro- 
ducing welds of design specified. These 
welds shall be tested in accordance with, 
and in addition to, the requirements of 
paragraphs 34, 35 and 36. 


WELD TESTS DURING CON- 
STRUCTION 


39. The owner or his duly authorized 
representative shall have the right to 
remelt a portion of any weld for the 
purpose of inspecting the quality of the 
weld metal, or he shall have the right 
to remove a small rectangular section 
of metal across a weld for the purpose 
of determining the degree of penetra- 
tion, fusion and density of the welded 
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not fracture in the weld under this test. 
(c) The specimen should then be re- 
versed and hammered from the opposite 
side until fracture occurs. The fracture 
of a satisfactory specimen should occur 
either outside the weld or, if in it, it 
should be in the center of the weld and 
shall show the following characteristics: 
Appearance of Metal—Shall be bright 
and dense, even textured, of fibrous ap- 
pearance or crystalline weld metal. 
Freedom from Imperfection—The frac- 
tured metal shall be free from blow- 
holes, slag inclusions and over-laps. 
Penetration—Penetration or fusion 
shall extend into the unbeveled surface 
or shoulder of the pipe ends at the root 
of the joint. Specimens showing lack 
of fusion into the shoulder or unbeveled 
section of the pipe ends or fusion to side 


Typical Short Radius Fittings 


joint. In the event of these tests show- 
ing faulty workmanship, the owner shall 
have the right to remove an 18 in. sec- 
tion of the pipe at the weld for further 
test purposes. The replacement of any 
such sections, if the weld is found de 
fective, shall be made by the contractor. 


FINAL TESTS 


40. No completed piping system shall 
be accepted until all welded joints are 
absolutely tight under actual operating 
conditions for a test period not exceed- 
ing 24 hrs. Should a hydrostatic or air 
pressure test be specially required on 
any welded piping installation, or parts 
thereof, where it is convenient to permit 
such test to be made, the hydrostatic 
pressure test shall be applied at 1% 

(Continued on Page 109) 
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Statistical Service 


Based on Data Supplied by the Department of Commerce 





Shipments in 1000 Square Feet 
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SHIPMENTS OF CAST-IRON RADIATORS 
(In 1000 Square Feet) 
As Reported by 15 Manufacturers Representing over 
90% of the Industry 


August, 1930, 9520; August, 1929, 13,665; decrease over last year, 
39.3% total for eight months, 1930, 46,819; for eight months, 1929, 
71,802; decrease over last year, 34.7%. 





SHIPMENTS OF CAST-IRON SQUARE BOILERS 
(In Thousands of Pounds) 
As Reported by 25 Manufacturers Representing 
90% of the Industry 


August, 1930, 24,178; August, 1929, 28,757; decrease over last year, 
15.9%; total for eight months, 1930, 110,394; for eight months, 
1929, 140,075; decrease over last year, 21.2%. 
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SHIPMENTS OF OIL BURNERS 
(In Number of Units) 
As Reported by 50 Manufacturers Representing 
60% of the Industry 


August, 1930, 7918; August, 1929, 10,663; decrease over last year, 
25.8% total for eight months, 19380, 39,556; for eight months, 1929, 
40,993; decrease over last year, 3.5%. 
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SHIPMENTS OF CAST-IRON ROUND BOILERS 
(In Thousands of Pounds) 
As Reported by 25 Manufacturers Representing 
90% of the Industry 


August, 1930, 87386; August, 1929, 15,092; decrease over last year, 
42.1%; total for eight months, 1930, 51,850; for eight months, 1929, 
81,590; decrease over last year, 36.4%. 
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SHIPMENTS OF GAS-FIRED BOILERS 
(In Thousands of B.T.U. Capacity) 


As Reported by 8 Manufacturers Representing 
75% of the Industry 


August, 1930, 364,861; August, 1929, 365,280; decrease over last August, 
year, 0.1%; total for eight months, 1930, 1,543,109; for eight year, 27.4%; 
months, 1929, 1,536,228; increase over last year, 4.48%. months, 


total for eight months, 
1929, 3,722,300; decrease over last year, 35.5%. 


NEW ORDERS FOR STEEL HEATING BOILERS 
(In Square Feet of Heating Surfaces) 
As Reported by Firms Making Up the Greater 
Part of the Industry 
1930, 418,685; August, 


1929, 576,981; decrease over last 
1930, 2,398,947; for eight 
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times the maximum operating pressure, 
and the air pressure test shall be ap- 
plied equal to the main operating pres- 
sure. In either case, the minimum test 
pressure shall be 50 Ibs. 


General Conditions 


1. When these specifications are used 
as a part of the general specifications 
covering a specified piping system, it is 
understood that the general require- 
ments, mechanical equipment and engi- 
neering features of such general speci- 
fications and drawings are in no way 
affected by these welding specifications 
which apply only to the welding design 
and welded construction of the piping 
installation. 

2. The contractor shall at all times 
adequately supervise the progress of the 
work to insure proper interpretation 
and execution of these welding specifi- 
cations. 

3. The contractor shall at all times 
have on the job a sufficient number of 
duly qualified welders properly to prose- 
cute the work. 

4. All welding work and material shall 
be of the best quality and design, in 
strict accordance with these specifica- 
tions. Any work or materials not con- 
forming to these specifications may be 
rejected by the owner or his duly author- 
ized representative, and all work or 
material so rejected shall be replaced 
and made good by the contractor with- 
out additional cost or expense to the 
owner. 

5. The owner or his duly authorized 
representative shall have the right to 
examine all welding work as it pro- 
Zresses, whether fabricated and con- 
Structed in the field or on the con- 


tractor’s premises, and sufficient safe 
and proper facilities for such examina- 
tion shall be provided at all times by 
the contractor. 

6. Unless otherwise provided, the 
owner will furnish at location and free 
of charge to the contractor all water, 
compressed air, and steam required for 
testing the welded piping installation. 

7. The owner and contractor shall at 
all times cooperate in taking necessary 
precautions to insure safe and efficient 
execution of the work. When welding 
or cutting has to be done close to wood- 
work or where it is liable to damage 
other materials of construction, proper 
precaution shall be taken to prevent 
damage. 

8. The welded piping installation com- 
pleted under this specification shall be 
guaranteed against defective workman- 
ship and materials for a period of one 
(1) year from date of such completion. 





Michael J. Callahan 


Michael J. Callahan, president of the 
Peerless Unit Ventilation Company, Inc., 
Bridgeport, Conn., died at his home, 
Unquowa Hill, Sunday, October 19, after 
an illness of several weeks. He was 55 
years old. 

At the age of six, Mr. Callahan came 
tc America from Ireland, with his par- 
ents. His entire business life was spent 
in the field of heating and ventilation. 

After completing his apprenticeship 
in the heating and plumbing trades, he 
became superintendent of many large 
jobs which took him through the 
country. Later he went into business 
for himself in New York City, under the 
name of the M. J. Callahan Company. 

In 1915, in association with Arthur V. 
Dearden, then of New York, and for 
many years previously a close personal 





Michael J. Callahan 


friend, he founded the Peerless Unit 
Ventilation Company, with himself and 
Mr. Dearden filling the important ex- 
ecutive and administrative offices. Their 
heating and ventilation units, particular- 
ly applicable to schools and other places 
of public assembly, came to have a wide 
distribution. The company located in 
Long Island City. About 3% years ago, 
cue to the expansion of the business, the 
plant was moved to Bridgeport where 
the company purchased a large modern 
steel and brick plant. 

Mr. Callahan was an indefatigable 
worker and he long occupied a promi- 
nent place in the unit ventilator field. 
He was an active member of the Ameri- 
can Society of Heating and Ventilating 
Engineers, of the Fan Manufacturers’ 
Association of America and of the Unit 
Heater Manufacturers’ Association. 

A widow and three small children 
survive him. 
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H.& P.C.N.A. Engineering Standards, 
Second Edition 


A NOTABLE contribution to the engi- 
neering literature of the year is the sec- 
ond edition, just published, of the Heat- 
ing and Piping Contractors National 
Association Engineering Standards. This 
volume supersedes the previous edition. 
Both in its scope and in the manner of 
its presentation, the new edition is 
bound to take rank with heating and 
ventilating engineers’ most valuable 
reference data. 

Included in the contents are detailed 
instructions for figuring radiation, for 
selecting low-pressure boilers on the 
basis of net square feet radiation loads, 
and for determining pipe sizes. The 
manual also contains the association’s 
standard dimensions of valves, fittings 
and materials. 

In the section on figuring radiation, 
the coefficients of transmission for vari- 
ous building materials are those of the 
A.S.H.V.E., as developed in the society’s 
Research Laboratory. Similarly, the 
society’s air-leakage and infiltration fac- 
tors were adopted covering various 
types of windows and doors. 


As was brought out in the first edi- 
tion, previous to the studies made by 
the Standardization Committee of the 
H. & P.C.N.A., no scientific method had 
been devised which would provide satis- 
factorily for the effect of different wind 
directions and velocities. The usual 
method was to add a factor of safety, 
arbitrarily selected, to what was com- 
monly assumed to be the exposed area. 
The studies referred to brought out the 
fact that such heat losses are directly 
proportional to actual velocities from a 
given direction when combined with 
actual outside temperatures occurring 
at that time. Therefore, it became neces- 
sary to analyze the weather bureau 
hourly records on wind velocity, wind 
direction and temperature for different 
localities for the months of January and 
February, which are conceded to be the 
two coldest months. 


In the calculations, 1 mile wind veloc- 
ity was taken as corresponding to 1° 
drop in temperature. With this as a 
basis, the effective temperatures for the 
eight points of the compass were deter- 
mined, and the number of hours that 
these effective temperatures occurred 
were tabulated. 


It was also observed that the angle 
at which the wind strikes the wall of 
the building has little bearing on the 
effect, iec., a northwest wind of a given 
velocity would have equal effect on both 
the north and west sides of the build- 
ings. Therefore, whichever of the three 
effective temperatures tabulated for 


north, northwest or west is the lowest 
should be used as the effective temper- 
ature for northwest; similarly, each 
exposure was corrected by considering 
the two sides adjacent to it. 

Since all the heat loss coefficients were 
determined on a basis of a 15-mile wind 
velocity, it became necessary to add 15° 
from the extreme effective temperatures 
determined for the different points of 
the compass, to arrive at a true base 
condition. It is obvious that the high- 
est effective temperature for any one of 
the eight points of the compass is the 
base temperature from which all calcu- 
lations for that particular locality should 
be determined, and that additional radia- 
tion should be applied to the other ex- 
posures in accordance with the relation 
of their effective temperatures to the 
base temperature. 


In this edition, these relations have 
been worked out and a table included, 
showing base temperatures and exposure 
factors for approximately forty repre- 
sentative cities. An analysis of the 
table containing these factors shows that 
north is not necessarily the coldest ex- 
posure. Nor does it follow that those 
cities having the same base temperature 
will require the same amount of radia- 
tion in similar structures. This may be 
seen by comparing the cities of Boston 
and Philadelphia, both of which have a 
base temperature of —15° F. For north 
exposure, Boston requires 84% more 
radiation; for northeast, they are the 
same. For east, Philadelphia requires 
9% more than Boston; for southeast 
and south, they are the same. For south- 
west, Boston requires 30% more, and 
for west and northwest, 844% more than 
Philadelphia. 

In place of standard radiation estimat- 
ing tables for each city, the new edition 
contains one standard table, accom- 
panied by combined temperature and 
exposure factors for 37 cities. It is con- 
structed on the same principle as the 
separate tables computed for each city, 
and reads from lineal feet of crack or 
from areas to direct steam radiation 
required. 

Instead of giving U for certain types 
of construction, the columns are headed 
with U taken at equal intervals from 
0.08 to 100. This was done because it 
will make the table easy to use with the 
much larger number of constants given 
in the standards. 


Included in the boiler capacity tables 
are data for selecting round and square 
boilers. The pipe size data are those 
developed by the A.S.H.V.E., and pub- 
lished in the A.S.H.V.E. 1930 Guide. 
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Part IV, dealing with dimensional 
standards, includes the _ association’s 
standard roughing-in dimensions of 
radiator valves, welding neck flanges 
and dimensions of cast-iron screwed fit- 
tings and cast-iron flanged fittings. The 
sectional committee which developed 
these standards, it is stated, is still at 
work. The committee also has developed 
standards for steel flanged fittings, and 
for certain special fittings, such as long- 
turn sprinkler fittings. 

Engineering Standards, Second Edi- 
tion, is printed in loose-leaf form, with 
cloth cover and ring binders, and sells 
for $5.00. It is published by the Heat- 
ing and Piping Contractors National 
Association, 50 Union Square, East, New 
York, or may be had from the book 
department of HEATING AND VENTILATING, 





Committee of Ten Sponsors First 
Sectional Meeting 


Chicago’s representatives of the Com- 
mittee of Ten—Coal and Heating Indus- 
tries got off to a good start at their 
initial meeting, held at the Creve-Coeur 
Club, Peoria, Ill., September 30. The 
Committee of Ten has as its principal 
object better heating service and satis- 
faction to the public in the use of solid 
fuels. 

George Harms, treasurer of the Com- 
mittee of Ten and representative of the 
National Association of Sheet Metal Con- 
tractors, presided. 

In keeping with meetings to be held 
in Pittsburgh, Cincinnati, St. Louis, and 
Cleveland, the Peoria meeting was desig- 
nated as the start of the campaign which 
is destined to add new activity, not alone 
to the coal industry, but throughout the 
heating industry as well. 

Mr. Harms was followed by Carlyle 
M. Terry, of Chicago, representing the 
anthracite industry on the Committee of 
Ten. 

In order to carry on the Committee- 
of-Ten movement in Peoria, it was voted 
to create a local committee with Mr. 
Harms acting as chairman. The com- 
mittee is made up of the following: 
Harold A. Moffett, Dooley Bros., (coal 
retailer) ; William A. Swanson, Uplands 
Hardware Co., (warm - air furnace 
dealer); Jacob Bruninga, Bruninga 
Plumbing Co., (certified heating con- 
tractor); Frank Mehrings, Meyer Fur- 
nace Co., (warm-air furnace manufac- 
turer); Robert Clark, (coal wholesaler), 
and William W. Hitchcock, Hitchcock 
Sprinkler and Heating Co., (stoker 
manufacturer). 

As a result of this important meeting 
in Peoria, many more such meetings 
will be held in the near future, having 
as their object a clearer and more con- 
structive spirit of cooperation between 
the industries allied in heating by coal. 
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Protector for Low-Pressure 
Heating Boilers 


The Webster Boiler Protector has 
been developed to protect low-pressure 
heating boilers against accidental low 
water line. It is manufactured by 
Warren Webster & Co., Camden, N. J., 
and is adapted to use in new or exist- 
ing boiler installations. 

The Protector is installed with its 
water line 1 in. above the bottom of 
the boiler gauge glass or approximately 
8 in. below the normal boiler water 
line. It is, therefore, entirely inopera- 
tive as long as the boiler water line is 
maintained in normal position. While 
the device will operate as a feeder, the 
manufacturer recommends that the nor- 
mal water level be maintained by hand 
feeding. 

Operation of the Protector can be 
understood by referring to the illustra- 
tion. The pressure of the cold water 
supply is maintained on connection A 
and, consequently, in the chamber be- 
yond. A fixed orifice opening at E 
allows the Sylphon bellows beyond E 
to be normally filled with water at the 
same pressure. The water valve F will 
be held on its seat by the water pres- 
sure. Connection D is made to any 
outlet in top of the boiler not connected 
to the steam line. Connection C is 
made to the water header or space at 
the bottom of the boiler. 





Webster Boiler Protector 


When the need for protection arises 
it is indicated by a falling water line. 
When this occurs the float G drops, 
opening the valve at H. Water will 
immediately discharge through valve H 
in very small quantities into the boiler 
by way of connection C. While the dis- 
charge rate through valve H is small, 
it is much greater than the rate at 
which water can flow into the Sylphon 
bellows through the orifice at E. There 
is consequently a definite drop in pres- 


sure between the inside and outside of 
the bellows. This pressure difference 
compresses the bellows, lifting the valve 
F from its seat and allowing water to 
flow into the boiler through connec- 
tion B. 

As soon as the boiler water level has 
reached the safety line at which the 
boiler Protector has been placed, the 
float G will rise and close valve H. The 
pressure inside the bellows will again 
come to equal that on the outside and 
valve F will seat, shutting off the line 
to the boiler. 


LINCOLN WERDER 
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600-Amp. Lincoln Arc Welder 


Large Lincoln Arc-Welder 


A welder with a rating of 600 amperes 
has recently been announced and placed 
on the market by the Lincoln Electric 
Co., Cleveland, O. 

This welder was developed as a result 
of a demand for higher welding current 
to be used with large size metallic and 
carbon electrodes. It can be supplied 
in either the portable truck type or 
stationary truck type, and is a motor 
driven, single operator, variable voltage 
machine with a current range of from 
180 to 750 amperes. Motor and gener- 
ator are direct connected. Working 
mechanism of all controls is contained 
in a ventilated enclosed steel cabinet 
with hand regulators and switches. 


Bryant Gas Furnace 


The Bryant Heater & Mfg. Co., 17825 
St. Clair Ave., Cleveland, O., exhibited 
the Bryant gas furnace at the recent 
A.G.A. convention. The unit is so de- 
signed that it can be used with both 
gravity or forced circulation, there be- 
ing a large amount of free area between 
the cast sections. Radiation shields are 
placed in the space between the sections 
to absorb the radiant heat and act as 
supplementary heating surface. 

The fan unit supplied with the fur- 
nace contains a single fan for the two 
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smaller models and a double fan with 
the larger, the fans being belt - driven. 
The fan is controlled by a warm-air 
limit control. Reed air filters are in- 
cluded. The furnace is equipped with a 
humidifier, an attractively finished in- 
sulated jacket with air spaces and air- 
cell insulation; controls, gas burners and 
other equipment are completely enclosed. 

Input is 44,000 B.T.U. per section, the 
furnace being available in sizes ranging 
from 2 to 7 sections. 


S. T. Johnson Co. Type 30 


Oil Burner 


S. T. Johnson Co., Oakland, Cal., an- 
nounces the production of a domestic, 
commercial and industrial full auto- 
matic oil burner to burn industrial fuel 
oils as heavy as No. 6. 

Catalogued as the type 30 automatic 
Johnson rotary mechanical-draft burner 
this new burner is made in five sizes 
covering a range of from 300 to 27,800 
sq. ft. of steam radiation. 

Fuel is automatically supplied to the 
burner from the storage tank by an oil 
pump built as an integral part of the 
burner. It is then atomized by centrif- 
ugal force and mixed with the proper 
amount of air to create proper combus- 
tion, ignited by expanding gas pilot, 
then burned in suspension, producing a 
soft flame which can be easily adjusted. 
The flame can be easily adjusted as to 
width, length and volume. 

The burner is equipped with an oil 
strainer with large screen area. The 
screen is constructed of Monel metal to 
resist the attack of oil, and is housed 
in a cast iron container so designed 
that the screen may be easily removed 
and cleaned, and any accumulation of 
foreign matter or water drained through 
the bottom of the strainer. 

Positive lubrication is provided by a 
continuous circulation of lubricating oil 
supplied to all bearings by the worm- 
gear drive from the gear case, filled 
through a cup on the side of the burner. 

A 3400 r.p.m. air-cooled motor operat- 
ing on single or polyphase, 60-cycle, 110 
or 220 volt alternating current except 
on the No. 5% burner is used. 





S. T. Johnson No. 30 Oil Burner 








112 








Grinnell Unit Cooler with Automatic 
Control, Side View 


The Grinnell Unit Cooler 


A unique cooling device, known as the 
Grinnell unit cooler, designed for gen- 
eral refrigeration and air-conditioning 
applications, has been placed on the 
market by the Grinnell Co., 262 West 
Exchange St., Providence, R. I. The 
unit cooler is built primarily for use 
with direct-expansion ammonia, but is 


equally effective with brine, sulphur 
dioxide, methyl chloride or other re- 
frigerants. 


In its design the unit cooler follows 
the principle of modern water-tube boiler 
construction. The tubes are placed ver- 
tically, thereby eliminating return bends 
or pockets that might favor gas-locking 
conditions. 

Two automatic features of the unit 
cooler—automatic defrosting and auto- 
matic control of temperature conditions 
—are made possible through the use of 
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the Grinnell liquid level control, also a 
new development. This control is a 
positive means of maintaining a pre- 
determined level of liquid refrigerant, 
not only in unit coolers, but also in pipe 
coils, direct-expansion milk coolers, 
direct-expansion ice cream freezers and 
similar equipment. 

Tubes of the unit cooler are of cold 
drawn seamless steel, with the entire 
surface hot dipped to make it corrosion- 
proof. The tube sheets are flanged steel, 
the tubes being expanded into the tube 
sheet by means of a specially-developed 
rolled joint. Flanged heads, of close- 
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Grinnell Unit Cooler—Close-up of the 
Front of the Cooler 


grain valve-iron, are attached to the 
tube sheets by means of a tongue-and- 
groove connection. All gaskets are lead. 
The housing is constructed of lead- 
coated iron. Motor supports and brac- 
kets are of dropped forged steel. 

The unit cooler has a front face of 
18 in. by 18 in. with a 9-in. depth. 
Overall dimensions, including drip pans, 
are 23 in. deep, by 23% in. wide by 
42 in. high. 





Installation of Grinnell Unit Cooler in a Milk Storage Room. Multiple 
Cooler Installation Employs One Liquid Level Control 
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General Electric Type D-57, 5- to 
50-HP. Steam Turbine 


Mechanical-Drive Turbine 


A small mechanical-drive noncondens- 
ing steam turbine for driving centrifugal 
pumps, fans and similar industrial 
equipment, operating at speeds between 
1750 and 3600 r.p.m., has been an- 
nounced by the General Electric Co., 
Schenectady, N. Y. It is built only as 
a single-stage machine and has two 
rows of revolving buckets. It follows 
the design of the standard line of G. E. 
mechanical-drive turbines. The wheel 
casing is split horizontally for easy 
access to the internal parts, and the 
steam and exhaust pipes are connected 
to the lower half of the machine. A 
centrifugal governor with weights pivot- 
ing on knife edges operates with very 
little friction and provides proper speed 
regulation. An independent emergency 
governor is included. The new turbine 
bears the type designation D-57. 


Automatic Boiler-Feed Unit 


Designed to supply either high- or 
low-pressure boilers with feed water, or 
to return condensate to the boiler and 
supply make-up as required, an automatic 
boiler feed unit now being marketed 
by Mears-Kane-Ofeldt, Inc., 1903 East 
Hagert St., Philadelphia, Pa., is avail- 
able in a number of sizes suitable for 
use with heating and the smaller in- 
dustrial boilers. 

The unit consists of a tank or receiver 
equipped with a make-up water control 
valve and mounted above a motor-driven 
pumping unit comprising two centrifugal 
pumps connected in series. The pumps 
draw their water supply from the tank, 
which is vented to the atmosphere and 
into which all the condensation is dis- 
charged by return-line pumps or traps 
and to which the make-up water is sup- 
plied if required by a float-type feed- 
water regulator built into one end of 
the tank. 

Automatic operation of the pumping 
unit is effected by an electric switch 
mounted on a float chamber attached to 
the boiler with which the feeder is used. 
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Columbus Whirlwind Gas Unit Heater 


Columbus Whirlwind Gas-Fired 
Unit Heater 


Exhibited at the recent A.G.A. con- 
vention in Atlantic City for the first 
time, the Whirlwind gas-fired unit heater, 
made by The Columbus Heating & Ven- 
tilating Co., Columbus, Ohio, attracted 
considerable attention. The unique fea- 
ture of the device is that the gas is 
burned in the hub of the fan and 
the products of combustion exhausted 
through the hollow blades of the fan. 

A shroud surrounds the periphery of 
the fan and collects the gases and dis- 
charges them through the vent. Thus 
the fan wheel is both the heater and the 
fan. The blades of the 24-in. fan are of 
steel. Electric ignition is used to start 
off the flame when the thermostat calls 
for heat. Equipment includes a pres- 
sure regulator, a delayed action valve, 
and a line-voltage thermostat. 

Construction of the unit also has the 
feature that as the fan revolves the in- 
ertia of the gases causes a vacuum to be 
formed in the hub, so that no gas pres- 
sure is necessary to operate the unit. 
The vacuum runs as high as 2 in. 

The unit on display has an input of 
35,000 B.T.U. per hr., and will be in 
production about January 1. Several 
other sizes, including one with an input 
of 180,000 B.T.U. per hr., are in the 
laboratory stage. 


Self-Contact Potentiometer 
Pyrometer 


A novel pyrometer has been recently 
developed by the Uehling Instrument 
Co., 87 Vesper St., Paterson, N. J. This 
instrument, which is known a3 the self- 
contact potentiometer pyrometer, was 
Primarily designed for measuring high 
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temperatures, but lends itself equally 
well to the measuring and recording of 
any temperatures where a high degree 
of accuracy is desired. Either a thermo- 
couple or an electric resistance bulb 
may be used as the temperature element. 

The new device entirely eliminates 
the use of depressor bars, cam mechan- 
isms, and continuously operating motors. 
This is made possible by a patented 
method which assures definite and re- 
liable contact between the needle of a 
galvanometer and _ stationary contact 
pieces, without in any way employing 
auxiliary mechanical devices which in 
one way or another conflict with the 
indicating needle. 

Although the recorder retains all the 
advantages of the potentiometer, the 
contact method permits placing the gai- 
vanometer apart, and at almost any 
distance from the recorder. This makes 
possible a simple and rugged recorder 
construction that will withstand rough 
plant conditions and abuses, in a way 
that is impossible when the galvan- 
ometer forms part of the recording 
mechanism. 





Arco Round Boiler 


Ideal Arco Round Boiler 


A round boiler, equipped with a red 
crystallized enamelled jacket, has been 
announced by the American Radiator 
Co., 40 West 40th St., New York. The 
unit is equipped with grates which can 
be used to burn small-sized coal, large 
doors, an Arco automatic regulator and 
an Arco relief valve. 

The jacket is backed by extra thick 
air-cell asbestos, while the shaking 
mechanism is provided with a long de- 
tachable handle. The boiler is said to 
have a large fuel capacity, with long 
two-way fuel travel. 
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Humphrey No. 200 Gas 
Unit Heater 


Announcement has been made by the 
General Gas Light Co., Kalamazoo, Mich., 
of the No. 200 gas unit heater, equipped 
to burn either manufactured or natural 
gas. It has an input rating of 200,000 
B.T.U. per hr. The unit is self-contained, 
no steam or water being required. All 
that is necessary is a gas supply line 
and electric current supply for the 
motor. 

Gas is consumed in a closed chamber, 
the heat being distributed by 15 cast 
aluminum radiating elements. Behind 
these elements, which are tapered to a 
sharp edge at the rear to avoid air 
velocity loss, is a fan propelled by an 
electric motor. The motor and fan op- 
erating at 1140 R.P.M. delivers 2600 cu. 
ft. of heated air per min. into the room 
to be heated. At the same time, a sup- 
ply of primary and secondary air is de- 
livered under pressure to the burner box 
which promotes a very high rate of 
combustion necessary in this unit, also 
forcing heat from combustion and the 
products of combustion up through 
radiating elements under pressure. 


American Electric Heater 


An electric heating unit which can be 
supplied in either unit heaters, con- 
cealed or recessed radiation or blast 
units for duct heating, has been an- 
nounced by the Heating Equipment Di- 
vision of the American Foundry Equip- 
ment Co., 228 N. La Salle St., Chicago, 
Ill. 

The heating element is made of special 
alloy heating strips, cast integrally with 
composite fins of aluminum alloy. 

When applied in a unit heafeér adjust- 
able louvers are supplied, the only con- 
nection necessary being a wire to the 
nearest power outlet. A switch stops 
or starts the heater, or operation may 
be automatic when desired. 

Units are available in 15 sizes with 
capacities ranging from 21.3 to 853.3 
equivalent square feet of radiation. 





American Electric Unit Heater 
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Excelso Klearway Valve 


Excelso Klearway Valve 


Excelso Products Corp., Buffalo, N. Y., 
has announced the Excelso Klearway 
valve. This device is a two-way valve 
and draw-off cock for cleaning the cir- 
culating lines and heating unit in domes- 
tic hot water supply and heating sys- 
tems. It simplifies the installation due 
to the replacement of the two gate valves 
and draw-off recommended by most 
manufacturers to eliminate slow-ups be- 
cause of sediment accumulations. 

An embossed dial on the face of the 
valve clearly indicates the operating 
position and the two draining positions. 
When the indicator on the valve handle 
points to the operating position there is 
full flow through the circulation lines. 
When the valve handle is turned a quar- 
ter turn to the right of the operating 
position, water from the tank and cir- 
culating line is forced by pressure out 
of the hose connection on the valve 
carrying all rust and sediment with it. 
A quarter turn to the left of the operat- 
ing position drains the heating unit and 
piping to the tank. When the valve is 
not in operating position water will al- 
ways flow from the hose connection. Be- 
cause of this, the danger in water heat- 
ing systems from accidentally leaving 
the gate valves closed is eliminated. 
Each valve is tested to 125 lb. working 
pressure, the body being of brushed 
brass with red handle. There are no 
gaskets to wear out and cause leakage. 
All working parts are ground finished. 
Each valve plug is ground fitted to its 
own valve body. They are made in %4 
in. and 1 in. sizes. 





Domestic Air Cooling Unit 
Announced 


Dr. Daniel F. Comstock, president of 
Comstock & Wesscott, research engi- 
neers of Boston, Mass., former member 
of the faculty of the Massachusetts In- 
stitute of Technology and principal in- 
ventor of the technicolor process for 
making colored motion pictures, has an- 
nounced a new method of refrigeration. 
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This new system has been developed 
after six years of research under the 
direction of Dr. Comstock and Lyman F. 
Whitney, of the firm’s technical staff. 
Exhaustive tests of the new device in- 
dicate that the cooling of dwellings and 
other small buildings will shortly be 
én everyday reality. 

The new machine, known as the 
Stator, employs a method radically dif- 
ferent from any existing refrigeration 
system. Use is made of a mercury 
aspirator in conjunction with water as 
a refrigerant to perform the same func- 
tion as the motor and compressor in 
most of the mechanical refrigeration 
systems. All moving mechanical parts 
have been eliminated, hence the name 
“Stator,” meaning stationary. 

The essential principle is simple and 
consists of the following steps: <A 
miniature mercury boiler causes mer- 
cury vapor to be discharged into a Ven- 
turi tube, entraining and compressing 
water vapor drawn from the cooling 
unit. In the resulting partial vacuum 
the water in the cooler evaporates rapid- 
ly, producing refrigeration. The heavy 
mercury is used to pump the water back 
up to its original height, while itself 
flowing back into the boiler. 

Columns of liquid are employed to 
balance the slight pressure differences 
in the system, while permitting the flow 
of the liquids. Thus, mechanical valves 
are eliminated. The internal pressure 
is always below the pressure of the out- 
side atmosphere, assuring great safety 
of operation. This “low-pressure” sys- 
tem has its partial vacuum steadily 
maintained by an arrangement incor- 
porated in the machine. 

The first unit, designed for domestic 
food refrigeration, is air-cooled, and 
needs only to be connected with the 
local supply of power. The house cooling 
units will be gas-fired. 








Thermofan Electric Heater 
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Two-Stage Regulator for 
Welding and Cutting 


The Rego Red Star duplex regulator 
for oxy-acetylene welding and cutting 
has been announced by The Bastian- 
Blessing Co., 241 E. Ontario St., Chicago, 
Ill. The regulator maintains a constant 
neutral flame despite wide variations in 
tank pressure. Due to the absence of 
restrictions in the form of baffiles, com- 
plicated passages, and small holes, a free 
flow of gas is possible, so that all the 
gas can be used from both tanks. The 
regulator serves for both welding and 
cutting operations. 





Red Star Regulator 


Complete two stage and duplex regu- 
lators are furnished in one unit, the 
gauges being built into the body. A 
special regulator for the first stage was 
designed and constructed to perform in 
perfect balance with a precision regula- 
tor at the second stage. Both stages 
are thus governed by regulators having 
large size diaphragms. 





Thermofan Electric Heater 


The Thermofan Electric Heater has 
been announced by The American 
Foundry Equipment Co., Mishawaka, 
Ind. The device utilizes the same prin- 
ciple of positive, mechanical air circu- 
lation as employed in the ordinary fan, 
forcing either hot or cool air to the 
spot where it is needed. 

It consists of an electric heating ele- 
ment cast integrally with a unique 
aluminum radiator designed so that en- 
tirely free passage of air is permitted. 
Behind the heating element a silent 
motor and fan disseminate the warm 
air to the area to be heated and keep 
the air in constant circulation. 

The unit will raise the temperature 
in 1000 cu. ft. of space at the rate of 
1° per min. 

It is available in five different colors, 
for either 1000 or 1600 watts, from 110 
to 115 volts, a.c. or d.c. 
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Time-O-Stat Announces Home 
Temperature Regulator Set 


Time-O-Stat Controls Co., Elkhart, 
Ind., recently placed on the market a 
home temperature regulator set that in- 
cludes many distinctive features and 
which will be merchandised at a mass 
market price. 

The damper motor and thermostat 
are the two primary units of this sys- 
tem for electric automatic regulation of 
dampers on all types of boilers or fur- 
naces using coal or coke as a fuel. The 
system operates automatically from the 
thermostat on variations of room tem- 
perature. Besides affording automatic 
regulation of hand-fired heating plants, 
a distinct economy in fuel savings can 
be effected. 

The damper motor consists of a lever 
arm which is driven through a crank 
motion and gear train by a rugged low 
voltage squirrel-cage induction motor. 
It operates through a train of gears to 
rotate a crank arm. A connecting arm 
transmits the motion to the damper arm. 
A push-button clutch is built into this 
motor which disengages the damper arm 
for manual closing of the damper and 
checks while fuel is being added. The 
motor operates on low voltage. 

The transformer furnished is arranged 
for mounting adjacent to the line volt- 
age junction box which permits the use 
of low voltage wiring to the motor. A 
model of the motor is available with a 
mercury switch for the control of the 
operation of furnace fans. 

The thermostat is a mercury switch 
type which provides accurate and de- 
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Time-O-Stat Home Temperature 
Regulator 


pendable control of room temperatures. 
The set is supplied complete with trans- 
former, pulleys, chains, wire and acces- 
sories, together with complete instruc- 
tions—ready for installation. 


Revolving Slide Calculator 


A revolving slide calculator, espe- 
cially designed to solve heating prob- 
lems rapidly and accurately, has been 
devised by William M. Black, 1440 Lake- 
shore Ave., Oakland, Calif. In addition 
to performing all the functions of an 
ordinary slide rule, the instrument is 
designed for calculating such items as: 
Total B.T.U. loss from any room or 
building; radiation required of steam, 
water, vapor or vacuum; requirements, 
per hour, of electricity, gas, coal, fuel 
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Slide Rule Calculator for Figuring Heat Loss, 
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oil, Diesel oil; also pipe sizes for warm- 
air furnace heating. 

Calculations may be made through a 
temperature range from —60° F. to 
60° F. It is stated that the coefficients 
and constants used give results which 
agree closely with those obtained from 
the warm-air furnace Standard Code 
and the A.S.H.V.E. 1930 Guide. 


Model SX Super Oil Heator 


A new model Super Oil Heator has 
been brought out by the Super Oil 
Heator Co., Pawtucket, R. I. This model 
differs from the Model SSH in that the 
pump handles air only, rather than oil 
and air. 

Inside the pump there is a Venturi 
nozzle through which air handled by 
the pump passes at high velocity. This 
causes a vacuum in the oil line which 
pulls the oil into the Venturi where it 
is mixed with the air for atomization. 
The mixture is carried to the distribut- 
ing nozzle through a hollow vertical 
motor shaft. 

Of the vacuum type, the tank is de- 
signed to make all installations straight 
suction jobs. The tank holds a pint of 
oil and is fastened to the wall near the 
burner at a height of not less than 6% 
ft. above the bottom of the pump. As 
the pump starts a vacuum is created 
in the tank, drawing oil from the stor- 
age tank, raising a float that will close 
the section line at a certain point and 
allow atmospheric pressure to enter the 
tank. Oil then flows into the outer 
chamber from which it flows by gravity 
to the Venturi. 





Radiation, Fuel Consumption and Other Problems 
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B & G Double Duty Indirect 


Water System 


The Double Duty Valve has been add- 
ed to the B & G indirect water heating 
system, manufactured by the Bell & 
Gossett Co., 3000 Wallace St., Chicago, 
Ill. The Double Duty Valve unit is op- 
erated by a standard three-wire room 
thermostat. The boiler limit control, 
set at 150° to 170°, operates the oil 
burner enough to maintain this tem- 
perature range. 

The valve unit, installed in- the flow 
main of the hot water heating boiler, 
contains an automatically-operated non- 
corrosive thermostat thus controlling 
the circulation of water to the radia- 
tors. Regardless of whether or not the 
valve within the Double Duty unit is 
opened or closed, there is a continual 
flow of hot boiler water through the 
indirect water heater. 

When the room temperature falls be- 
low the minimum setting designated on 
the thermostat, the motor of the Double 
Duty Valve unit opens the valve, per- 
mitting instant circulation of hot water 
to all the radiators. 





Lattner Electric 


Condensation Pump 


Designed for installation with either 
an open or closed return system, the 
Lattner electric condensation pump is 
being made by the P. M. Lattner Mfg. 
Co., Cedar Rapids, Iowa. Condensation 
and make-up water are fed into the tank 
without resistance, as the tank is vented. 
An internal float in the tank coupled 


to a valve in the side of the tank allows © 


city water to enter the tank automati- 
cally when the condensation is insuffi- 
cient to keep the tank supplied. A mer- 
cury switch float control, mounted on 
the boiler, controls the pump and main- 
tains a normal water level. The units 
are available in 21 models. 








Furnacetender, one of the Line of 
Combustioneer Stokers 


HEATING AND VENTILATING 


Lever Type Gas Valve 


The Time-O-Stat Controls Co., Elk- 
hart, Ind., recently announced a new %4 
in. electric lever type gas valve, espe- 
cially designed for use with space heat- 
ers, unit heaters and conversion burners. 

Known as the No. 606 Electric Gas 
Valve, this valve is designed to pass a 
large amount of gas with a minimum 
pressure drop and will operate on gas 
pressures up to 1 lb. A lever type con- 
struction is employed. The use of top 
and bottom guides on the valve plunger 
and ample bearing surface provides a 
positive gas-tight seat. A recoil spring 
and Micarta connecting link from lever 
to armature is used to insure quiet oper- 
ation. A manual control attachment is 
incorporated to provide for power 
failure. A transformer is furnished with 
low-voltage models. The valve is also 
furnished for line voltage operation. 





Time-O-Stat No. 606 Gas Valve 





Compound to Seal Thread Flange 
and Gasket Joints 


Quigley Co., Inc., 56 West 45th St., 
New York, announces the manufacture 
of a plastic, expansive compound for 
sealing joints, called Q-Seal. 

Compounding of this material was 
made possible by the discovery of a 
mineral which is not only a natural 
lubricant and preserver of metal, but 
when subjected to heat expands to sev- 
eral times its normal volume. 

This mineral is ground to a very fine 
mesh and used as the principal pigment 
in the compounding of Q-Seal. The 
principal vehicle or mixing agent used 
is one that is impervious to crude oils, 
all of their derivatives, acids, etc., and 
is non-corrosive. 

The compound is easily applied to 
joints to be sealed with a brush. The 
expansive qualities fill any imperfections 
in threads, flanges or gaskets. The com- 
pound prevents rust and corrosion. 
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Jarecki Pipe Threader No. 8-HD 


Jarecki High Speed Pipe Threader 


A high-speed, number 8-HD, pipe 
threader has been announced by the 
Jarecki Mfg. Co., Erie, Pa. The 8-in. 
machine gives an average threading 
speed 29 ft. per min., and cuts off 8-in. 
pipe at the rate of over 100 ft. per min. 

Duplication of threads on every run 
is assured by the automatic self-opening 
die-head. A forged steel trigger, extend- 
ing inside the die-head, automatically 
opens the dies when the correct length 
of thread has been cut. This trigger is 
quickly set for any length of thread de- 
sired, by means of a thread length dial 
on the die-head which is calibrated in 
Y%-in. for Briggs standard pipe thread. 

The trigger recedes completely out of 
the way when the chasers are open, re- 
turning again to position when the 
chasers are closed. The device is very 
simple and entirely dependable. 

When desired, the chasers can be 
drawn back by hand independently of 
the automatic opening device. 

Small chasers are held rigidly in large 
die-holders, and have proven more eco- 
nomical than large dies because of the 
considerable saving in tool steel. Chas- 
ers for the 8-in. machine are 2%-in. 
wide, providing ample width for cutting 
an 8-in. standard thread, which is 2.1 in. 
long. 


Cordex Packing 


Metalastic, Inc., Union City, N. J., is 
selling a packing called Cordex, which 
has the following properties: It is com- 
posed of metal particles, asbestos fiber, 
binder, and a specially prepared lubri- 
cant, neatly encased in a thin shell of 
viscous material. It is not manufac- 
tured in coil form but comes in straight 
rods, 18 in. in length. After the pack- 
ing is wrapped around the rod, inserted 
in the stuffing box and the gland drawn 
up, the casing disrupts and a perfect 
seal and bearing are created. 

The packing possesses all of the ad- 
vantages of the loose form of semi- 
metallic packing with the additional 
advantage of easy insertion into the 
stuffing box. 

Cordex is available in all sizes from 
3/16 in. to 1 in., packed in 18 in. lengths 
in cartons from 5 Ib. to 20 Ib. in weight. 
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Automatic Temperature Con- 
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Los cAngeles, Calif. 


trol that need yearly adjust- 
ments and frequent repairs are 
not only annoying, but waste 
Fuel and cause much discom- 
fort. 

These troubles and the annual 
“SERVICE”’ bills, which so often 
come with lower first-cost sys- 
tems of temperature control, 
will not be known by the owners 
of the Richfield Oil Building. 
For in selecting Powers control 
for the Heating and Ventilating 
and Hot Water Service equip- 
ment of this prominent build- 


ing, the Architects provided their clients with a system 
of control that gives many years of Accurate, DEPEND- 
ABLE service without repairs or adjustment. 


THE POWERS REGULATOR COMPANY 


2718 Greenview Avenue 
CHICAGO 


Offices in 37 Other Cities 
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Heating Contractor 


137 E. 46th Street Thomas Haverty Co. 


NEW YORK 


worth more! 


kind. 


The Powers Vapor 
Disc Thermostat 


It costs more. It’s 
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Be- 


cause it often gives 
15 to 20 years of ac- 
curate control with- 
out repairs of any 
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Oxygen and Acetylene Manifolds 


In order to furnish small users of 
oxygen and acetylene with an econom- 
ical means of gas distribution, Oxweld 
Acetylene Co., 30 East 42nd St., New 
York, has introduced two new types of 
small capacity manifolds. Where it is 
necessary to have a number of welding 
stations and the consumption of gases 
is not large enough to warrant the in- 
stallation of an acetylene generator and 
large oxygen manifold, these small 
manifolds will prove to be an effective 
means of having a piped supply of 
gases. 

The 6-cylinder oxygen manifo'!d is of 
the wall type with the duplex feature 
so that three cylinders may be changed 
while the bank of three on the other 
side is maintaining the supply of 
oxygen. 

A 4cylinder acetylene manifold is 
also available in the wall type. Each 
cylinder lead has a valve in the header 
so that each cylinder is independent of 
the others. This makes it possible to 
use either one, two, three or four cylin- 
ders at the same time so that a cylinder 
may be replaced without shutting off 
the acetylene supply. 

These two manifolds have been de- 
signed particularly for use by welding 
schools. Distribution lines from _ the 
manifolds supply the gases to each weld- 
ing station in a way that permits each 
student to work most efficiertly. 





6-Cylinder Oxygen Manifold 





Humphrey Electric Gas Valve 


Recently announced by the General 
Gas Light Co., Kalamazoo, Mich., the 
Humphrey electric gas valve is made 
to operate direct from 110 volt lighting 
circuits, either A.C. or D.C., without the 
use of transformers. It can be used as 
a remote control valve on any kind of 
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gas-burning equipment. The valve, 
when used in conjunction with a ther- 
mostat, makes a positive, automatic 
layout. 

Simple in construction, the valve is 
neat in appearance and has no packing 
around the valve stem. It is made in 
six sizes, each valve having a plug in 
which a pilot line can be attached. The 
sizes range from 1% in. to 2 in. 


Electrical “Brain” Directs 
Operation of Home 
Heating Plants 


An oil burner control that provides 
automatic lighting and re-lighting of the 
fire and insures absolute safety against 
failure as a result of interruption of 
electrical current or of fuel supply has 
been put on the market under the trade 
name of Electrical Brain by the Phoenix- 
Detroit Burner Corp., Detroit, Mich. 

The “brain” is a small electrical unit 
contained in a steel box installed adja- 
cent to the heater. A single switch 
turned to on or off positions operates 
the device. When the switch is turned 
on, the electrical current is shunted into 
the lighting element for a period of 90 
sec. At the end of this period the brain 
opens the oil valve and starts the motor; 
the oil stream is directed over the light- 
ing element and flame is carried out into 
the combustion chamber. With combus- 
tion established, the current to the light- 
ing element is then turned off. This 
routine will repeat itself indefinitely. 

If there is a current interruption, the 
oil stream is instantaneously shut off so 
that unconsumed oil cannot be brought 
into the furnace. When current is re- 
stored the brain immediately takes up 
its cycle of operations and re-lights the 
fire. 

If the fuel tanks are allowed to be- 
come empty the interruption in supply 
causes the brain to turn the current off 
and to lock the oil control valves. When 
the tanks have been refilled the simple 
operation of pushing the oil button on 
the face of the electric brain releases 
the electrically controlled automatic 
safety locks and the brain goes through 
the cycle of operations already described. 





Tornado Paint Sprayer 


Designed for touching-up work, shad- 
ing and light finishing and refinishing 
jobs, a portable electric paint spray ma- 
chine of the compressor type has been 
placed on the market by the Breuer 
Electric Mfg. Co., 852 Blackhawk St., 
Chicago. 

Of the rotary compressor type with 
aluminum castings, the Tornado port- 
able electric paint sprayer is equipped 
with a 1/3 H.P. G. E. universal motor, 
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Portable Electric 
Paint Sprayer 





developing a pressure of over 35 lbs. Com- 
pressor unit weighs 7 lbs. 

The spray gun is equipped with two 
tips, one slotted for fan spray and the 
other for narrow spray, covering an 
area of 2 in. to 14 in. An adjusting 
screw controls the amount of paint to be 
used. The unit complete, is equipped 
with quart container, two tips, 20 ft. of 
reinforced rubber covered cord, and 8 ft. 
ef rubber web covered hose. 





Johnson Automatic Gas 
Heating Unit 


A gas conversion burner has been 
placed on the market by the Johnson 
Gas Appliance Co., Cedar Rapids, Ia. 
The burners, of special construction, are 
designed to operate when burning either 
natural or manufactured gas under low 
pressures. They are made in two halves 
for ease in installing, each half having 
a separate Venturi mixing tube, and 
each mixing tube has a separate shut-off 
valve of heavy construction, equipped 
with the Johnson orifice regulator to 
direct a solid jet of gas directly down 
the center of the mixing tube under a 
higher jet velocity. 

The regulator is adjustable for any 
quality of gas. Primary air is admitted 
through large positive adjustable air 
mixers which are equipped with a pos- 
itive locking device. The burners are 
equipped with safety pilots with motor 
valve and room thermostat. 

Each burner also has a pressure regu- 
lator to insure a uniform burner adjust- 
ment. The radiant firebrick baffles are 
designed to be easily installed, fitting 
uniformly in any size of firepot, and of 
a fluted design to eliminate gas film. 

Installation is made by removing the 
ashpit door and the grates. The burner 
is then set in the furnace, leveling it on 
sand, so that the burners are level with 
the former grate level. The opening 
around the burner in the ashpit door is 
sealed by either cementing with brick 
or real tightly with sheet iron. The two 
burner heads and the baffle support are 
installed. Then the baffles are arranged. 
After this, the burner is in position to 
be connected to the thermostat and the 
gas supply. It can be installed in from 
one to two hours. 
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A Vacuum System 
Is No Better Than 
lts Pump 


Be 






The Ames Pump, designed for use 
with vacuum steam heating systems, 
is of a distinctive design— built to 
meet the exacting requirements 


imposed by such service. 


It will develop a high vacuum, en- 
train all the condensible gases, 
has a liberal air capacity, and will 
discharge to the boiler all con- 


densate regardless of temperature. 


In addition, the Ames will maintain 
full efficiency despite dirt and grit 


which may passthrough the strainer. 


Dy 


AMES PUMP COMPANY, Inc: 


30 CHURCH STREET NEW YORK CITY 
Akiliated with 


AMERICAN LOCOMOTIVE COMPANY 
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Thermotrol Radiator Control Valve 


Thermotrol Radiator 
Control Valve 


Sterling Engineering Co., 1626-44 Hol- 
ton St., Milwaukee, Wis., is marketing 
the Thermotrol, an individual radiator 
control valve. 

The unit consists of a bronze valve 
with tapered seat and a guided stem 
upon which is mounted the thermostatic 
control. The valve is so constructed 
that it operates easily at common heat- 
ing pressures, and is effectively insulat- 
ed from the thermostatic unit by means 
of a metal baffle, Bakelite flanges and 
Bakelite housing. 

Actuating diaphragms are of special 
composition and contain a volatile liquid 
which expands and contracts with change 
in temperature. The air about the radi- 
ator passes through the Bakelite hous- 
ing and causes expansion or contraction 
of the compound actuating diaphragm. 

As the room temperature rises, these 
diaphragms expand and transmit the 
motion in a straight line directly to the 
valve stem through a Bakelite baffle 
plate and rolled copper bellows, thereby 
closing the valve and cutting off the 
supply of steam. 

There is no valve stem stuffing box to 
leak, the motion of the actuating bellows 
being transmitted to the valve stem 
through a rolled copper bellows which 
forms a positive steam seal. The bellows 
and valve are so designed that the un- 
balanced pressure above and below the 
valve tends to open the valve. A light 
spring under the valve adds to its tend- 
ency to open. This provision is made 
to provide positive manual control if 
automatic features are inoperative. 

Adjustment of the Thermotrol is sim- 
ple, and when once made need never be 
disturbed unless a higher or lower tem- 
perature is desired. In installing the 
Thermotrol, the control knob should be 
turned to “NORMAL.” If this adjust- 
ment is not the desired one, a slight 
turn toward “HOT” or “COLD” will 
give the desired change. If no heat is 
desired, turning the adjustment knob to 
“CLOSED” will shut the valve off en- 
tirely. 
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Automatic Starters for A. C. 
Multi-Speed Motors 


A line of enclosed automatic motor 
starters for two-speed separate-winding 
type squirrel-cage motors is announced 
by Cutler-Hammer, Inc., 145 12th St., 
Milwaukee, Wis. These starters are the 
across-the-line type, the windings being 
connected directly to the line. Both 
windings are protected against danger- 
ous overloads by means of thermal over- 
load relays. A pushbutton master switch 
with stop, low and high buttons is used 
to obtain control from a remote point. 

Starters can be furnished in three 
types; for starting on either winding, 


Automatic Motor Starter 


with sequence compelling feature or 
with automatic sequence control relay; 
for starting on either winding, depress- 
ing either the low or high button starts 
the motor on the respective low or high 
speed winding. The sequence compell- 
ing feature requires that the motor al- 
ways be started at low speed before 
transferring to high speed. Depressing 
the high button will not start the motor. 
The automatic sequence control relay 
insures that the motor will always start 
at low speed and pass to high speed 
automatically if the high button is de- 
pressed. 


Ashdown Rotoscope 


The Ashdown Rotoscope is being dis- 
tributed in this country by Livingston 
& Southard, Inc., 17 Battery Place, New 
York. The instrument operates on the 
Stroboscopic principle, by means of 
which the observer’s vision is “geared 
up” to the speed of any rapidly moving 
object. With it, periodic motion, whether 
rotary, oscillatory, vibratory or recipro- 
cating, can be observed and studied, and 
the exact speed of the moving object 
can be determined without physical con- 
tact of any kind with the object. 

The device actually makes a slow mo- 
tion camera of the observer’s eye, by 
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giving a direct view, without photog- 
raphy. Slow motion study and exact 
timing at any speed from 100 to 40,000 
movements per min. can be accoin- 
plished. 

An important feature of the device is 
the rotary cylindrical shutter which is. 
capable of giving as many as a thousand 
glimpses per second, which blend into a 
continuous impression on the retina of 
the eye. The speed of this shutter can 
be varied by rapid adjustments with a 
tiny 5-speed gear box. 

The instrument weighs six pounds. It 
is operated by clock work and requires. 
no electrical connections. The operator 
simply holds the instrument in his left 
hand with the shutter apertures to his. 
eyes and controls the speeds with his. 
right hand. By setting the speed of the 
shutter at exactly the speed of the mov- 
ing object, the latter appears to be abso- 
lutely stationary. Its speed can then be 
read on the side of the instrument. By 
increasing or decreasing the shutter 
speed slightly, slow motion study can be 
achieved. 


New Ventilating Damper 


A device for regulating the action of 
roof ventilators during extreme cold 
weather or during periods of high wind 
velocities, has been brought out by the 
Aeolus Dickinson Co., 3346 So. Artesian 
Ave., Chicago. The damper is placed in 
the throat of the ventilator just above 
the ceiling line, providing a quick and 
easy method of regulating the amount 
of air removed from the building. The 
damper is easily controlled and counter- 
balanced, and can be set for partial or 
complete closing of the ventilator by 
means of a ratchet attachment operated 
by cords. It is made to fit circular or 
rectangular shafts and register faces can 
be installed if desired. 
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Aeolus Dickinson Ventilating 
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O troublesome mill-scale to impair the 
service of NATIONAL Scale Free Pipe. 
It comes to you clean and smooth—free from 
scale, one of the principal causes of corrosion, 
especially pitting. All butt-weld sizes 4 to 3- 
inch, in addition to being Spellerized, are made 
by the NATIONAL Scale Free Process—a 
special process invented and developed by 
National Tube Company—to produce pipe 
that is all pipe and no scale. Scale Free Pipe 
gives you these five advantages— 
1. Minimized corrosive tendencies, particularly 
*“pitting”’ 
2. Better base for galvanizing or other protec- 
tive coatings. 
. Full delivery capacity—less friction loss. 
4. No damage to valve seats; no clogging of 
small orifices. 
5. Greater strength at the weld—due to the ex- 
tra rolling in the process. 
Write for Bulletin No. 7—describing spe- 
cific service advantages of NATIONAL Scale 
Free Pipe— 


w 


America’s Standard Wrought Pipe 


NATIONAL TUBE COMPANY : Pittsburgh, Pa. 
Subsidiary of United States Steel Corporation 


SCALE FREE PIPE 


SPELLERIZED 
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Wayne House Cooling System 


A system combining the Wayne oil 
burner and the Wayne electric refriger- 
ator has been designed and installed by 
The Wayne Home Equipment Co., Fort 
Wayne, Ind. The system supplies 
warmed air in the winter and cooled 
air in the summer. It will be available 
for home installation in the near future. 

The principle of the equipment com- 
prises the use of a standard slow-speed 
blower taking the air from four or five 
sections of the house and passing it 
through an air washer where a series 
of very finely adjusted water nozzles 
disperse a mist of water into the wash- 
ing chamber. The flow of this water 
is controlled by a motor which circu- 
lates the water in the summer time 
through the drum which is equipped 
with a refrigerating coil which cools the 
water to a temperature approximately 
45° and which, in turn, cools the air. 

Air is taken in from the basement 
in the summer time when the refrigera- 
tion system is active and is taken from 
the house in the winter time when the 
oil burner cuts in to supply the heat. 
The solenoid valve controls the flow of 
water which shuts the water on and 
off from the city tap in the winter time. 
The entire electrical system is con- 
trolled through a panel on the oil 
burner in the winter and through the 
refrigerator hook-up in the summer. 





Wayne House Cooling and 
Heating Unit 


The size of the refrigerator com- 
pressor controls the number of rooms 
that can be cooled in the summer time, 
depending upon the temperature desired. 
The average house requires approxi- 
mately a one-ton refrigerating machine 
and at the same time the refrigerator 
compressor can be used on a multiple 
installation to take care of the refriger- 
ator in the kitchen. 
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New Company to Make Low-Priced 
Distillate Stove 


The Distillate Stove Co. 17th & 
Shields Sts., Chicago Heights, Ill. has 
been organized for the purpose of manu- 
facturing a distillate stove which will 
sell for $29.25. It will be able to heat 
small private garages and ordinary size 
rooms, and will be known as the Chi- 
cago distillate stove, Model 5. 

The unit has automatic draft regula- 
tion and is equipped with a standard 
1-gal. bottle oil container. 


Buffalo Gas-Fired Unit Heaters 


A gas-fired unit heater has recently 
been placed on the market by the Buf- 
falo Forge Co., Buffalo, N. Y. The heat 
interchanging element consists of brass 
tubes arranged in staggered rows. Louv- 
ers in the discharge opening are adjust- 
able to deflect the air where desired. 
The flame is entirely enclosed in a metal 
combustion chamber and visible through 
a Pyrex glass window. A safety actuator 
shuts off the gas if the current is inter- 
rupted and turns on the fuel on resump- 
tion of current. 

Thermal overload on motor switch 
prevents electrical or thermal overload. 
If the unit is situated in a place too hot 
or the combustion is at too high a rate, 
this overload switch will operate. 

The gas burner consists of tubes, 
each with its own orifice mixer. This 
insures even distribution of gas to the 
burners and uniform heat to the flue 
tubes. The amount of gas consumed can 
be controlled by an adjusting screw on 
the gas valve. 

A variation of 50,000 to 150,000 b.t.u. 
can be made in this manner. Air de- 
livery is 2300 cu. ft. of air per min., and 
the maximum heat input is 150,000 b.t.u. 
per hr., requiring 160 cu. ft. of 900 b.t.u. 
gas. 
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Buffalo Forge Company Gas-Fired 
Unit Heater 


Furnace Blower with By-Pass 
Louvers 


The Miles centrifugal blower with by- 
pass louvers for application to warm- 
air furnace systems is being marketed 
by The Warm-Air Furnace Fan Co., 6511 
Cedar Ave., Cleveland, O. By-pass louv- 
ers on either side of the fan outlet pro- 
vide free area for gravity flow when the 
fan is not running. 

The manufacturer recommends grav- 
ity operation for peak seasons in the 
heating system, while the use of the 
blower will take care of the big loads. 

The units are made in three sizes, 
Nos. 107, 125 and 180. The capacities of 
the 107 and 125 series range from 500 
to 930 sq. in. of leader pipe operating 
as a gravity system. Operation details 
of the No. 180 series are available on 
request. 





Miles Blower for Warm-Air Furnaces 
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ACTUAL TESTS DETERMINE 
JENNINGS CAPACITIES 
Corner of Testing Laboratory in 
Nash Factory. 





mple air and water capacity 
to meet every condition 


The quantity of air and water which a vacuum heating 
pump must handle depends not alone upon the square 
feet of radiation in the system. Tightness of joints and 
fittings, the age of the system, and the temperature of 
condensate are but a few of the several determining factors. 


To meet the conditions which these factors impose, the 
pump’s combined air and water capacity must be sufficient. 





Jennings Vacuum Heating Pumps are furn- Jennings capacity is. Before it leaves the factory, every 


ished in capacitics of 4 to 400g. p.m. of Jennings Pump must prove upon test that it will handle 
water and 3 to 171 cu. ft. per min. of air. ‘ ; 7 
For serving up to 300,000 sq. ft. equivalent simultaneously, under working conditions of vacuum and 
direct radiation. ‘ ia , 
pressure, the specified quantities of air and water. 


A Jennings Vacuum Heating Pump can be depended on 
to operate satisfactorily, for the life of the building, on any 
reasonably well installed system. Write for Bulletin 85. 
Nash Engineering Co., 81 Wilson Rd., So. Norwalk, Conn. 


ennings Pumps 
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Trade and Miseellaneous Notes 















Coming Events 


December 1-6, 1930. National Power 
Show at New York. Headquarters at 
the Grand Central Palace. 

December 2-3, 1930. Mid-Year Meet- 
ing of the National Warm Air Heating 
Association. Headquarters at the 
Teshler-Wallick Hotel, Columbus, O. 

January 27-29, 1931. American So- 
ciety of Heating and Ventilating Engi- 
neers Annual Meeting at Pittsburgh. 


Headquarters at the William Penn 
Hotel. 
February 10-14, 1931. Fifth Mid- 


western Engineering and Power Ex- 
position at Chicago, Ill. Headquarters; 
at the Coliseum. 

April 13-18, 1931. American Oil Burner 
Association Convention at Philadelphia. 
Headquarters at the Benjamin Franklin 
Hotel. 

June 22-25, 1931. Forty-Ninth Annual 
Convention of the National Association 
of Master Plumbers, to be held in Mil- 
waukee, Wis. Headquarters, Milwaukee 
Auditorium. 


Manufacturers’ Notes 


Fitzgibbons Boiler Co., Inc., New York, 
announces as its representatives in 
Illinois and Wisconsin, with headquar- 
ters in Chicago, Malvin & May, McCor- 
mick Bldg., 332 So. Michigan Ave. 

The Wickes Boiler Co., Saginaw, 
Mich., announces the appointment of 
Charles A. Carpenter, 1124 Park Bldg., 
Pittsburgh, Pa., as district represen- 
tative for their L-O steel heating boilers. 

Skidmore Corp., 1535 Dayton St., 
Chicago, has secured a new plant at 
St. Joseph, Mich., and during the month 
of October moved the general offices and 
factory to that city. 

The Stanwood Corp., Cincinnati, O., 
announces the appointment of W. J. 
Edwards as district manager of their 
company with offices at 625 Monadnock 
Bldg., Chicago. This appointment be- 
came effective October 1. 





William S. Salway New President 
of Electrol Inc. 
At their meeting on October 20th, the 


directors of Electrol Incorporated elect- 
ed William S. Salway President and 


Treasurer of the company, effective at 
Mr. Salway was associated in the 
burner 


once, 


cil industry with the late 








William R. Bush, who was president of 
Electrol Incorporated for a number of 


years. 





General Electric Will Not Enter 
Oil Burner Field 


Exhaustive studies of combustion prob- 
lems made by the General Electric Com- 
pany in connection with its entry into 
the field of electrical control for domes- 
tic heaters has led to a rumor that this 
company is’ preparing to exploit a 
domestic oil burner. 

HEATING AND VENTILATING has been in 
direct communication with the officials 
of General Electric Company who state 
that they have no present intention of 
entering the oil burner field beyond put- 
ting themselves in a position to provide 
the best possible electrical equipment for 
oil burner customers. 


Miscellaneous Items 


Charles E. Lawrence, 52 Waldorf 
Court, Brooklyn, N. Y., announces that 
after an affiliation of more than 21 
years his connection with the Massa- 
chusetts Blower Division of the Bishop 
& Babcock Sales Co., formerly the 
Massachusetts Blower Co., has been 
terminated. 

Eugene Mathis, vice-president of the 
New York Blower Co., Chicago, Ill., has 
the enviable record of saving six lives 
recently, with his 26-foot Chris Craft 
speed boat, Demon II. All of the rescues 
were made in Lake Michigan. In one 
case, he came upon a burning motor 
boat from which the occupants had 
plunged into the water, four miles from 
shore. In another case, he found two 
girls and a boy floundering about in the 
water by the side of their upturned 
canoe, five miles from shore, while an- 
other member of the party was discov- 
ered a half-mile away clinging to a 
slender pole used to support fishnets. 





Slocum and Fuller 


Chester A. Slocum, of Sprague & 
Slocum, New York, and Charles A. 
Fuller, of Griggs, Fuller & Clark, New 
York, announce that they have become 
associated as consulting engineers un- 
der the firm name of Slocum and Fuller, 
specializing in power plants, heating 
and ventilation, electrical and sanitary 
work. Their offices are at 12 East 
42nd St., New York. 


STATEMENT OF THE OWNERSHIP, MAN. 
AGEMENT, CIRCULATION, ETC., RE- 
QUIRED BY THE ACT OF CONGRESS 
OF AUGUST 24, 1912, OF HEATING AND 
VENTILATING, published monthly at New 
York, N. Y., for October 1, 1930. 


State of New York, County of New York, ss.: 


Before me, a Notary Public in and for the 
State and county aforesaid, personally ap- 
peared Arthur S. Armagnac, who, having been 
duly sworn according to law, deposes and says 
that he is the Editor of Heating and Ventilat- 
ing and that the following is, to the best of his 
knowledge and belief, a true statement of the 
ownership, management (and if a daily paper, 
the circulation), etc., of the aforesaid publica. 
tion for the date shown in the above caption, 
required by the Act of August 24, 1912, em- 
bodied in section 411, Postal Laws and Regu- 
one printed on the reverse of this form, 
0 wi 


1. That the names and addresses of the 
publisher, editor, managing editor, and busi- 
ness managers are: 


Publisher, National Trade Journals, Ine., 
Fifth Ave., New York City. 

Editor, Arthur S. Armagnac, 521 Fifth Ave., 
New York City. 

Managing Editor, Clifford Strock, 521 Fifth 
Ave., New York City. 

Business Manager, Cliff W. Presdee, 521 Fifth 
Ave., New York City. 


2. That the owner is: (If owned by a cor- 
poration, its name and address must be stated 
and also immediately thereunder the names 
and addresses of stockholders owning or hold- 
ing one per cent or more of total amount of 
stock. If not owned by a corporation, the 
names and addresses of the individual owners 
must be given. If owned by a firm, company, 
or other unincorporated concern, its name and 
address, as well as those of each individual 
member, must be given.) 

National Trade Journals, Ine., 521 Fifth 
Ave., New York City; Maynard S. Bird, 521 
Fifth Ave., New York; H. Hentz & Co., 60 
Beaver St., New York; Herman E. Nelson, 
2406 Belle Glade Ave., St. Louis, Mo.; L. F. 
Rothschild & Co., 120 Broadway, New York; 


521 


James H. Weldon, 30 Federal St., Boston, 
Mass.; Foster & Adams, 71 Broadway, New 
York; Hornblower & Weeks, 42 Broadway, 


New York; H. J. Redfield, 521 Fifth Ave., New 
York; Arthur Sweeney, Central Bldg., Law- 
rence, Mass.; John T. Wilson, 521 Fifth Ave., 
New York; Goldman-Sachs & Co., 30 Pine St., 
New York; F. B. Keech & Co., 52 Broadway, 
New York; Edward T. Roche, 527 Fifth Ave., 
New York; C. Stanley Taylor, 40 East 49th St., 
New York; Rupert T. Zickl, 63 Wall St., 
New York. 


3. That the known bondholders, mortga- 
gees, and other security holders owning or 
holding 1 per cent or more of total amount 
of bonds, mortgages, or other securities are: 

None. 


4. That the two paragraphs next above, 
giving the names of the owners, stockholders, 
and security holders, if any, contain not only 
the list of stockholders and security holders 
as they appear upon the books of the company 
but also, in cases where the stockholder or 
security holder appears upon the books of the 
company as trustee or in any other fiduciary 
relation, the name of the person or corporation 
for whom such trustee is acting, is given; also 
that the said two paragraphs contain state- 
ments embracing affiant’s full knowledge and 
belief as to the circumstances and conditions 
under which stockholders and security holders 
who do not appear upon the books of the com- 
pany as trustees, hold stock and securities in 
a capacity other than that of a bona fide 
owner: and this affiant has no reason to be- 
lieve that any other person, association, or 
corporation has any interest direct or indirect 
in the said stock, bonds, or other securities 
than as so stated by him. 


ARTHUR S. ARMAGNAC, Editor. 


Sworn to and subscribed before me this 26th 
day of September, 1930. 


MADELINE DIETRICH. 


Notary Public, Bronx County 
(Commission expires, March "30, 1931.) 
Rronx County Clerk’s No. 35. 

New York County Clerk’s No. 135. 
Register’s No. 1D164. 
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PRODUCT of the famous 

Sturtevant Research Labora- 
tory, the Speed Heater has won the 
endorsement of all who have seen 
or used it. 


“How in the world do you manage 
to turn out a heater like that at a 
price so moderate?” exclaimed an 
industrial executive at a recent heat- 
ing exhibit. 

The answers are...(1) Over 60 years 
of experience; (2) Sturtevant Engi- 
neering and Research Facilities; (3) 
Quantity Production! 


If you install suspended type indus- 
trial heaters... we urge you to inves- 
tigate the Speed Heater. We'll sup- 
ply all the facts... you be the judge 
of Speed Heater efficiency... dura- 
bility... value! 


Speed Heaters for all standard volt- 
ages, A.C. and D.C., are carried in 
stock. 

The Sturtevant Speed Heater is sold by 


CRANE CoO. 


through dependable heating contractors 
everywhere 


B. F. STURTEVANT CO. 


Main Offices: HYDE PARK, BOSTON, MASS.—CHI- 

CAGO, ILL.,4!0 No. Michigan Ave -SAN FRANCISCO, 

CAL., 681 Market St. Branch Offices in Principal Cities. 

Canadian Officesat: Toronto, Montrealand Galt. Canadian 

Representatives: K ipp Kelly, Ltd.. Winnipeg. Agents in 
Principal Foreign Countries. 


B. F. STURTEVANT COMPANY, 
(Mail to the nearest Main or Branch Office) 


I would like a copy of The Speed Heater 
“COMPLETE DATA” Catalog. 


O Check here...and one of our men wiil call. 


es PEED MEATERS 


Street 








SESSLER ALL BIE ODE LL AA. 








H.V. 11-30 





City. 
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| Classified A dv ertising 








Advertisements under this heading, $2 per inch, payable in advance. A 1-in. advertisement contains about 35 words in this size type. Larger 
type and spacing at $2.00 per inch. To secure insertion copy must be received not later than the 20th of the month preceding date of issue, 


HEATING AND VENTILATING — 521 Fifth Ave., New York, N. Y. 


—WANTED— 


Manufacturer’s Representatives 


We have several openings for high 
class representatives to contact 
distributors and dealers, having ex- 
clusive selling franchises on the 
Wayne Oil Burner and Wayne 
Electric Refrigerators. Applicant 
must have successful record in 
sales together with sound engineer- 
ing education. An unusual oppor- 
tunity for men handling not in 
excess of two or three non-com- 
petitive lines. State full details of 
experience, territory desired and 
companies represented at the pres- 
ent time. 


WAYNE 
HOME EQUIPMENT CO. 
FORT WAYNE, IND. 


Air Conditioning 


An Air Conditioning Corporation 
owning basic patents covering auto- 
matic control and regulation in- 
vites additional capital; affiliation 
or consolidation with manufacturers 


of kindred lines. 


This corporation requests a most 
thorough investigation of all phases 
of the enterprise, including engi- 
neering, manufacturing, marketing 
and patents. 


Replies confidential. 


Address Box 128 
care of HEATING & VENTILATING 





SALES REPRESENTATIVE WANTED—An 
excellent opportunity with unlimited financial 
possibilities, either as direct salesmen or as 
sales representatives, is offered, covering a 
complete line of vacuum, vapor and steam 
heating specialties, a complete system of tem- 
perature regulation, fans, air washers, and 
unit heaters. Only those with technical educa- 
tion and thoroughly experienced in one or more 
of the lines will be considered. Give complete 
history of selling experience with reference to 
territory covered, name of company now asso- 
ciated with, etc. Applications confidential. 


THE BISHOP & BABCOCK SALES CO. 
Cleveland, Ohio 


STEEL HEATING BOILERS 
Complete Line 

We have some territory open for sales 

organization or representative with ex- 


perience calling on Engineers, Architects 
and Heating Trade. 


MONITOR BOILER 
COMPANY 


1505 Race Street, Philadelphia, Pa. 
affiliated with 


United Dry Docks, Inc., New York City 
See Our Advertisement in This Issue on Page 21 


MEN WANTED 


To fill larger positions or make larger oppor- 
tunities in a Billion Dollar Industry, like Heat. 
ing, Ventilating, Refrigeration, and Sanitary 
Engineering. 


We have just revised and enlarged our unex- 
celled Home Study Courses. They are now 
brand new for 1930-31 men to use in carving 
out more steady work, larger positions, more 
income, etc. Men with ambition and anxious 
to get ahead will find these Courses just what 
they need to lead them into higher executive 
positions. 


This is our 2lst year Training Monarchs of 
the Trade. Let us include YOU in our Student 
body this Fall. Get your copy of our new 
Directory—it’s free to men who want to get 
ahead. Entire satisfaction is guaranteed by 
our Instruction methods. Write Now, by 
checking your Course. 


0 Heating, Ventilating and Refrigeration 
Engineering. 


(J Special Warm Air and Forced Air 
Heating. 


(] Steam and Hot Water Heating. 

0 Air Conditioning for Fan H. and Eng. 
(] Plumbing and Sanitary Engineering. 
0 Contracting and Estimating. 


The St. Louis Technical Institute 
4543 Clayton Ave. ST. LOUIS, MO. 





The New York Blower Company requires 
successful and experienced fan and_ unit 
heater salesmen. For further’ information 
address The Sales Manager, 3155 Shields 
Avenue, Chicago, III. 





MECHANICAL ENGINEER—Experienced on 
mechanical equipment of buildings in 
branches particularly plumbing, heating and 
ventilation. Ten years experience in design- 
ing, estimating and purchasing. Executive 
ability. Available immediately. Address Box 
129, care of Heating and Ventilating. 








some idea of its scope. 


Enclosed find $5.00 for one 
A. S. H. & V. E. Guide 











Have You Bought Your 1930 
A. 8S. MH. and V. E. Guide ? 


HIS year’s edition was much larger than any previous one but the material in it has had 
such an unusual appeal that the supply is almost exhausted. The Guide is indispensable 
to those who want to keep posted on the latest developments in the field. It has over 1000 pages, 
6 x 9 inches in size and is well illustrated. A glance at the chapters listed below will give 


CONTENTS BY CHAPTERS: 


1. Codes and Standards; 2. Heat Losses from Buildings; 3. Standards of Ventilation; 4. Ventilating Systems; 5. Heating with 
Warm-Air Furnaces by Gravity; 6. Heating with Warm-Air Furnaces by Fan Pressure; 7. Air Conditioning and Cooling; 8. Air 
Cleaners; 9. Unit Heaters and Air Conditioners; 10. Heating by Coal; 11. Heating by Gas; 12. Heating by Oil; 13. Heating by 
Electricity; 14. Chimneys; 15. Boilers; 16. Conductors and Convectors for Steam and Hot Water Heating; 17. Automatic Heat 
Control; 18. Pipe and Fittings; 19. Pumps and Traps; 20. Piping for Steam Heating Systems; 21. Piping for Hot Water Heating 
Systems; 22. Piping and Equipment for Laundries, Kitchen and Hospital Service; 23. Water Supply Piping for Buildings; 24. 
Heat Insulation for Pipes and Surfaces; 25. District Heating; 26. Selection of Fans and Motive Power; 27. Air Ducts; 28. Pneu- 
matic Exhaust Systems; 29. Drying by Evaporation; 30. Ozone and Ventilation; 31. Notes on Requirements for Special Types of 
Buildings and Service; 32. Specifications; 33. Physical Properties, Weights, Measures, etc.; 34. Symbols. 


Bound in Flexible Fabrikoid, Only $5.00, Delivered 


HEATING AND VENTILATING, 521 Fifth Ave., New York 
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Quiet and Reliable 


Makes Ohio Motors the Popular Choice 
for Oil Burner Operation 


~1 





In no Motor driven appliance is Quiet and 
Reliable Operationmore vital than in the 
modern Oil Burner. 


The illustration shows one of the well- 
known Rotary Type of Oil Burners driven 
by an Ohio Motor. This Motor is equipped 
with a special thrust and sleeve bearing 
construction — Quiet Operation is a first 
essential. 


Reliability to respond instantly day after 
day, year after year is equally important. 
The Motor must operate almost 3000 
hours per year—continuously over long 
periods of cold weather. 


Ohio Motors have been standard equip- 
ment for many years on some of the 
leading Oil Burner Units on the market. 
Whether a standard or a special Motor 
is necessary, Ohio Engineers will gladly 
assist you in selecting the type of Motor 
most suitable for your conditions. 





Detailed Bulletins covering Ohio standard and special 
motors mailed on request. 


THE OHIO ELECTRIC MFG. CO. 


5912 Maurice Avenue, CLEVELAND, O. 


OHIO MOTORS 
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Degree-Days by Months 
for 1000 American Cities! 


Other Important 
Features: 


Definition of. Degree-Day 
What the unit is, what it means, 
how it originated, why the base 
65° F. is used instead of some 
other figure, how much fuel, 
either oil, gas or coal, is required 
per square foot of radiation, and 
how to correct these figures for 
other conditions. This chapter 
also explains how the degree-day 
tables were calculated. 


The Coal Chart, the Gas 
Chart and the Oil Chart 


Three charts are included by 
means of which the fuel consump- 
tiom can be determined per square 
foot of either steam or water 
radiation per degree-day for vari- 
ous efficiencies, heat content of 
fuel, design temperatures, etc. 
This new material was especially 
designed for this handbook. 


Degree-Day Tables 


The number of degree-days for 
each month in 1000 cities in the 
United States. While the total 
number of degree-days for these 
cities have been published, never 
before have the monthly totals 
been available. By means of these 
figures the engineer can estimate 
the fuel bill for every month for 
practically any locality in the 
country. 


Degree-Day Maps, by States 
Maps of all the States, either by 
small groups or by single States, 
showing the lines of equal degree- 
days. These enable the engineer 
to determine the degree-day load 
in territories adjacent to those 
for which the exact load is given 
in the tables. 


Heating and Ventilating 
Degree-Day Map 
The national map showing the 


lines of equal degree - days 
throughout the country. 


The Industrial Degree-Day 


Definition and tables of a new 
unit calculated on a lower tem- 
perature base than the standard 
degree-day for purposes of cal- 
culating fuel requirements of 
industrial plants which main- 
tain an inside temperature lower 
than 70°. 


The Industrial Degree-Day 
Map of the United States 


arate calculations, are included in the new 

Heating and Ventilating Degree-Day Hand- 
book. Everyone in the heating industry should 
have this new collection of fuel consumption data. 
Whether you are salesman, dealer or manufacturer, 
engineer or contractor, handling oil, gas or coal fired 
heating apparatus, you are certain to find these 
charts and tables of help in solving the problems 
estimating fuel consumption, no matter where you 
may be located. 


HEATING AND VENTILATING 
DEGREE-DAY HANDBOOK 


covers the entire country in such a way that you can get the 
relative heating load of each State for the year at a glance 
by looking at the State map. Or you can get the totals for 
each month of every important city in every State by re- 
ferring to the detail tables. 


THE INDUSTRIAL DEGREE-DAY 


This new and important collection of tables alone is worth 
the price of the book. 


This handbook is the outgrowth of the demand for reliable 
data on the Degree-Day. This method of computing fuel con- 
sumption has been steadily increasing since this magazine 
first published the Iso-Degree-Day Map in September, 1925. 
All of the Degree-Day Charts and Degree-Day Maps, with 
their great mass of data, that have appeared in this mag- 
azine for the past three years, have been revised and ex- 
tended and the old material rearranged in simplified form 
for publication in this new Handbook. A brief summary of 
its contents is given in the column at the left. 


56 Pages, 54% x 7% Inches (Pocket Size). 3 Folding 
Charts and 22 Maps. Cloth. Price, $1.50, Postpaid. 


T [ese tables, representing over 14,000 sep- 


HEATING AND VENTILATING BOOK SERVICE 
521 Fifth Avenue, New York 


Enclosed find $ 
at $1.50 each. 
Send to. 
Address _ 

g City, etc. 


for copies of Degree-Day Handbook 
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For all process lines where 
close control and immediate 
response is an absolute 
necessity, Bristol Motor 
Operated Valvesaccomplish 
the task efficiently and 
economically. They may be 
remotely controlled by 
Controlling Instruments or 
by hand at will. 


Our complete catalog show- 
ing sizes, adaptabilities and 
specifications will be sent 
upon request. 












— 


THE BRISTOL CO., WATERBURY, CONN. 


a a SII I ETE, 








HEATING AND VENTILATING 129 






































55 CENTRAL PARK WEsT 
NEw York 

EarLeE & CaLtHoun, Builders and Owners 

SCHWARTZ AND Gross, Architects—J. L. Murpuy, Heating Contractor 


21,000 Square Feet of 
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Again FINTUBE RADIATORS have 


been chosen on merit, after thorough 


FINTUBE tests, for one of New York’s outstand- 

should be E 

considered ‘'™®8 apartments. 

sehenever _, Hidden behind cabinets flush with the 
oe wall, FINTUBE heats without bein 


seen. No part of FINTUBE is expo 
to the eye. 


Its Heating Efficiency plus Perfected 
Construction has placed FINTUBE, 
the modern heating unit, in the lead 
where quality is a factor. 


WRITE FOR 
CATALOG 










For Steam, Vapor, 
Vacuum, and Hot 
Water Heating 


FINTUBE RADIATOR COMPANY, INC. 


OFFICE AND FACTORY 
44-02 to 20 11th Street Long Island City, N. Y. 


| Our Laboratories are available for ] Be 





testing any type of “‘fin’’ radiation 





130 


HEATING AND VENTILATING 





November, 1930 








VY Cheek-Up 


on the AREA of the Double Dis- 
eharge Air Deflector you use. 
If the Area is not fully as large 
as the floor opening, it is not a 


KNOWLES Ja-~ way 

















ABSOLUTELY THE SAME AREA AS THE 
OPENING IN THE FLOOR 
Don’t judge a Double Discharge Air Deflector 
by its size, but by its AREA. 


Don’t be misled by devices that are large sized 
but which have only small openings at the ends. 


Knowles “Tu-way” Double Discharge Air Deflec- 
tor is the original and most efficient device of 
this type on the market. Made in several sizes; 
write for booklet. 


Knowles Mushroom Ventilator Co. 
41 North Moore Street New York City 



























The New 
Super 
CENTURY 









A New Era in Oil Heating 


New compact balanced Enlarged air capacity 


design Self cleaning strain in valve 
New adjustable electrode Moving parts designed one 
assembly unit 
New special vacuum gauge Choice of six attractive 
Slow running pump colors 


Send for Special Offer NOW! 


The New Super Century, built upon the same perfected principles 
incorporated in the Century Lifetime Burner, adds even more to 
the sales possibilities for Century Dealerqg and rounds out the 
Century line of burners. Completely automatic. Silent, depend- 
able operation. No vibration. Odorless and Economical. Send 
today for complete specifications. Special Offer if you act now! 





VICE 
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TRADE MARK REGISTERED 


As the Name Implies—Built for a Lifetime. 
Manufactured by 


CENTURY ENGINEERING CORP. 


302 4th Ave. CEDAR RAPIDS, IOWA 





MAKE HEATING SYSTEMS 
100°, EFFICIENT 


No matter how good a boiler you install, the job will not do you justice 
unless the specialties are equally good. 

Take the house heating unit for instance. If it is not made entirely of 
rust-proof materials, it will give trouble in time. The entire WATTS 
UNIT is made of bronze and cannot rust. There is no danger of elec- 
trolysis in the valves. 

If a unit has any loose or soldered parts, there is trouble ahead. There 
are no loose or soldered parts in the Watts. Adjustment screws in the 
valves are held firmly in place with lock nuts or seal caps—water hammer 
cannot jar them out of adjustment. 

Again, if the construction of a strainer permits dirt to pile up in front 
of the screen, the system will be slowed up and the screen is liable to 
collapse. That is impossible with the Watts Strainer because water passes 
down the inside of the strainer. 

Further, after old-style heating systems have been in use for some time, 
the pipes usually get more or less filled with scale and dirt, then more 
pressure is required to heat radiators at the end of system. There is no 
trouble from that source with the Watts. It automatically increases pres- 
sure and thereby speeds up circulation. Write for our new Catalog No. 30. 


Watts Regulator Co., .2%1oNdr Mass. 
Makers of Water and Steam Regulating Devices Since 1874 


John G. Kelly, Inc., W. H. Cunningham & Hill, Ltd., 
U. S. Sales Associates 269 W. Richmond St., 
210 E. 45th St., Toronto 2, Canada 
New York, N. Y. 
























House 
Heating 
Unit 


The Sign B Ef of Quality 


uality 
ealing 
Sustems 


MODULATION 
VAPOR 
VACUUM 


B arnes éjon es. Inc. 


WAste] dele) .<31el- me -Wa-sal ele 
Jamaica Plain- Boston. 


WITT 











101 Park Avenue, 
New York City. 
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UE to greater air delivery, higher 

velocity, and lower final air temper- 
ature Young Unit Heaters distribute the 
heated air more evenly over a larger floor 
area... Reducing to a minimum the tem- 
perature difference between the floor and 
the ceiling eliminates stratification of air 
and results in real heating economy. 


Motors equipped with special sealed ball 
bearings which require no lubrication 
for a period of two to five years may 
be had at no additional cost. Four-speed 
motors are furnished at the same price 
as three-speed. 


Young 
Unit Heaters 


Built for Endurance and Maximum Performance 





Patent No. 1753587. Other patents pending 


YOUNG 
RADIATOR COMPANY 


Heating Division 
RACINE WISCONSIN 


Representatives in Principal Cities 
Correspondence Invited on Open Territories 


Reg. U.S. Pat. Off. @Y.R.Co. 





























Cut your 
customer’s 


coal bill 
15 to 40% 


USING 


THE 
AUTOMATIC 
COAL SAVER 


supplying highly preheated air over 
the fuel. It keeps a steady even fire in 








FRESH AIR INTAKE 
StF 








om pes LA Al [AI Le LAN LS 
MATI R y 
AUTOMATIC COAL SAVER ] 
OF AMERICA a | 
CHICAGO, LL. 


United States 








Government says 


(Bulletin 137 Bureau of Mines) 


“‘The gases arising from the fuel bed 
are at times as much as 32% com- 
bustible and no free oxygen to burn 
them, hence air must be admitted 
over the fuel bed and mixed with 
the combustible gases and the mix- 
ture burned in the combustion 
space.” 





any kind of weather and can be at- 
tached to practically any heating plant 
in a few minutes. 


Distributors Wanted Everywhere 


Heating Equipment Co. of America 
6 N. Michigan Avenue, Chicago 
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It came as no surprise when the Brownell 
Automatic Stoker immediately set up a new 
standard of automatic firing performance. 
Paramount among its distinguishing charac- 
teristics are the use of heavier parts and 
greater precision in manufacture. In the 
words of competent judges, “here is a trul. great stoker." 


HEATING BOILERS AND 
AUTOMATIC STOKERS 
FOR CRITICAL CLIENTELE 


When used to fire a Brownell Master heating boiler, the last 
word in heating efficiency and economy would seem to be 
reached. 


THE BROWNELL COMPANY, Dayton, Ohio 


Established in 1855 Representatives in Principal Cities 


3S BROWNELL 


| THE BALANCED HEATING UNIT 


WE are splendidly equipped to supply all 
types of finned tubing for copper radiation. 
CORRESPONDENCE INVITED 


THE G & O MANUFACTURING COMPANY 
New Haven, Conn. 
Established 1915 
Manufacturers of the famous “G & O” Radiators 
for automotive vehicles 








HEATING 
d 


VENTILATING 
Classified Advertising 


is especially recommended 
for the attention of the man- 
ufacturers in the Industry 
who are desirous of meeting 
men of proven calibre and 
experience in their field. 


ON 
PAGE 126 


IN THIS ISSUE 
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Kelly Valves are guaranteed 
for five years. 


on each radiator 


on each venting 
return line 


for economical, efficient 


VACUUMIZING jobs specify 


Any one-pipe steam heating system can 


KELLY No.2 = quickly and easily be completely vac- 
VACUUM uumized by installing Kelly No. 2 Vac- 
VALVES uum Valves on each radiator and Kelly 


No. 6 Quick Vent Air Valves on each 
return. With all supply valves and 
connections air tight this will insure a 


and perfect vacuum system that will give 
quicker response to boiler temperatures, 

KELLY No.6 maintain heat in the radiators several 
QUICK VENT hours after the steam pressure has gone 
AIR VALVES down and thus save an appreciable 


amount of fuel. In addition, firing 
periods are lessened, saving time and 
the inconvenience of frequent trips to 
the boiler — and greater comfort and 
more even temperatures are assured. 


Kelly valves are well known for their effi- 
ciency and sturdy construction and are priced 
to eliminate sales resistance. Write today for 
our New descriptive 1930 Price List illustrat- 
ing our complete line of seven non-adjustable 
automatic steam, air or vacuum valves. 





226 Wh Galassi Street KELLY BRASS WORKS 


CHICAGO, ILLINOIS 











a? The Results of 65 Years’ 








Send for your copy of the JOHNSTON 
Steel Heating Boiler Catalog 





Boiler Building 
Experience 


First: The ability to design and build a 
boiler which is good in all respects, 
in performance, in ease of operation 


and in durability. 


Second: A reputation far too valuable 
to contemplate anything less than 
the continued high quality of the 
product. 


Third: A financial stability capable of 
making good on every guarantee. 


Fourth: A continuing existence, which 
assures prompt service during the 
long period of years represented in 


the life of a good boiler. 


Fifth: To the agencies selecting the 
boiler, and the owner who pays for 
it—Complete Boiler Satisfaction. 


JOHNSTON BROTHERS, INC., Ferrysburg, Michigan, Box 360 


BOILER SPECIALISTS FOR 65 YEARS 
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G. Richard Davis 


Has a MeDermott Heater in his own 
residence at Scarsdale, N. Y. 


Tachau & Vought, New York City, 
Architects. 

Kimball & Cucci, New York City, 
Engineers. 


G. Richard Davis & Co., Inc., New York City, 
General Contractors. 


It is gratifying to us to have the same engi- 
neers, now placing a McDermott heater in the 
residence of Dr. Levy at Crotonville, N. Y., 
stipulate that the McDermott heater be exact- 
ly the same as the one giving such excellent 
service in the residence of Mr. Davis. 


We make this tankless type heater in capaci- 
ties up to 20,000 gallons hourly of 140° F. 
water. 


The first submerged heater in New York was 
installed by McDermott. 


Specializing to Do One Thing Better 


MICDERMOTT WATER HEATERS, INC. 





101 Park Avenue 
Architects Building New York City 
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HORNUNG 


Pressure and Temperature © 

2in1 
“Master Control” 
Valve 


(PATENTED) 


soo ete 








inated ... 
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Especially Designed — 
For Control of Steam © 
Heat From a Central | 
Station : 


Let us send you our Bulletin 
giving full details 


J. C. HORNUNG, Engineer 
343 South Dearborn Street 


Central Heat Appliance | 
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Unit Heaters 


When the heating equipment you 
propose to use on your job has a 
record of thousands of successful in- 
stallations behind it, you can rely 
upon it to be just as successful on 
yours. {| New York Blower Products 
have certified ratings and a durabil- 
ity record that is beyond question. 


For descriptive literature write to 
3151 Shields Avenue, Chicago. 


Ghe a 
NEW YORK 


BLOWER 
COMPANY 


—TURTLEBACk — 


TRADE MARK 

















SAFEGUARD HEALTH 


Schools, theatres and auditoriums must have proper 
ventilation to safeguard the health and comfort of the 


people. Here are some of the important factors that 
Turtleback Ventilators guarantee you, and which are 
valued by architects and engineers. 
. Easily and economically installed. 


. Made of heavy cast iron that will neither corrode nor 
deform. 

No welded or riveted parts and will stand a lifetime’s 
abuse. 

Easily adjustable to proper ventilation. 

No replacement necessary. 


gah @ No 


Illustrated catalog will be mailed upon request. 


VENTILATING PRODUCTS CO. 
2800 Cottage Grove Ave., Chicago, Ill. 
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The New Harding and Willard’s 
Heating ana Ventilation 


I, 
and Air, 
-_ Hot-Water Heaters, V. Draft and Chimneys for Heating Boilers. 
Estimating Seasonal Heating Requirements for 
Buildings, 
tors, IX. Direct Steam Heating, X. Exhaust Steam Heating, XI 
at Hot-Water Heating, XII. 
tilation Laws, XV. Gravity—Indirect Heating by Steam and Hot 
Water, XVI. 
XVIII. 
Drying, XIX. Automatic-Temperature and Humidity Controls, XX 
Central Station or District Heating, XXI. 
and Accessories, 
Estimates. 


963 pages, 634 x 9 Inches, 
631 Figs., Flex. Fabrikoid. 
Price, $10.00, Postpaid. 


The Most Complete and 
Authoritative Book 
on the Subject! 


This New Edition contains all the latest 
data of heating and ventilating practice 
with the approved formulas resulting 
from scientific research and the findings 
of manufacturers. 





Contents by Chapters: 


Physical Units and the Measurement of Heat, II. 


Water, Stean 
III. Fuels and Combustion, IV. 


Steam Heating Boilers 


Heat Transmission of Buildings and Insulating Materials, VII. 
Various Types of 
VIII. Heat Transmission and Dimensions of Direct Radia- 


Heating Water in Tanks and Pools. 
Electrical Heating, XIV. Ventilation, Air Analysis and Ven- 
Warm-Air Furnace Heating, XVII. Hot-Blast Heating. 
Air Conditioning, Air Washing, Humidifying, Cooling and 


Fittings, Valves, 


Pipe, : 
Specifications and 


XXII. Preparations of Plans, 


RETURN PRIVILEGE COUPON 


HEATING AND VENTILATING Book SERVICE 
521 Fifth Avenue, New York 

Enclosed find $10.00. 
Willard’s Heating and Ventilation with the understanding 
that I may return it, if not satisfied, within ten days after 
its receipt and you will refund. 


You may send me Harding and 


eee e rere eee eee ee eseeeeeeereeeeeeeeeeeeee se 


‘ ean % 
= ven wn “Gh, Sh. Sh. GS Se. Se 
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This “Ice Cream 
Station” needed heat 
.....Clow Gasteam 
was most practical .... 


The heating problem for “Sherry’s Elite Ice 
Cream” station was a problem—until Clow Gasteam 
stepped into the picture. 
The price of ice cream might have soared, if the 
cost of piping heat to this isolated shop had to be 
paid. Customers might have been lost, if clerks 
had to spend time nursing a furnace or heater. 
Good looking Clow Gasteam Radiators are an asset 
to any place. They require no attention further 
than lighting and shutting off. No experience is 
needed. They provide real steam heat on short 
notice. 
Clow Gasteam is suited for the smallest room or 
the largest building—in any and every part of the 
country. 

JAMES B. CLOW & SONS 

201-229 N. Talman Ave., Chicago 


CLOW 


GASTEAM 











Steam Heat with Gas 


HEATING AND 


BURKS 


uPER- TURBINE 


PUMPS 


CONDENSATION 
RETURN UNITS 


“High and Dry” 


No need to subject your Con- 
densation Pump to the dirt, 
grease, and water usually 
found in the boiler room sump 
or pit. Powerful suction, even 
when handling HOT water, 
enables the Burks Super- 
Turbine pump to _ perform 
effectively when mounted on 
TOP of the receiver tank. 


Will Not Steam-bind 


Only one moving part—the 
impeller. Pumps air alone to 
full pressure rating of the 
pump, hence will not steam- 
bind. Investigate this out- 
standing pump. 

Send for Bulletin No. 91, which de- 


scribes this new Condensation Return 
Unit fully. Write today. 
DECATUR, 


DECATUR PUMP COMPANY tunois: 


SERIES 4700 
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FAIRBANKS VALVES 


A Type for Ewery Service 


Fig. 0405 


FAIRBANKS Standard Iron Body Gate 
Valves, Screw and Flange End, designed for 
125 pounds steam and 175 pounds water 
working pressure. Bronze mounted or All 
Iron Construction. 


These valves are of the solid wedge con- 
struction and possess refinements that make 
for long term valve service. 


Write for Valve Catalog No. 20 


THE FAIRBANKS COMPANY 
Boston New York Pittsburgh 


Distribution in All Principal Cities. 








MAXKIMUT A 


STEAM MAKING | 
. EFFICIENCY 


PACKED gl N T° | 
MINIMUM, S E 


FIREBOX 
BOILER 


FITZGIBBONS BOILER CO., Inc. 


General Offices: 570 7th Avenue, New York 
Works: Oswego, N. Y. 


For Central, Southern and Western States with Branches and 
Representatives i in Principal Cities 


soldby KEWANEE BOILER CO., Inc. 


General Offices: 570 7th Avenue, New York 


In New England, Middle Atlantic States, Virginia and 
District of Columbia with Sales Branches in Principal Cities 


ALON 


Smokeless; Up-Draft; Oil—Gas— 
Stoker Types. 4000 to 34000 sq. ft. 


Steam Ratings. Write for Catalog. 








Save Time in Estimating! 


To aid the busy estimator in making accurate 
bids, Clarence D. Lyman has prepared this 
Contract and Estimate Record Book 
for Steam and Hot Water Heating 


It is a simple system of taking off heating with 100 
complete estimate forms all ready to fill in the 
quantities, sizes, lengths, etc., and the prices. Numer- 
ous tables of estimating data add to its value. 
208 Pages, 7x12 Inches, 100 Forms. 
Cloth $2.00. Postpaid. 


Heating and Ventilating Book Service 
521 Fifth Avenue, New York 
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AND GET IT 


We tell you frankly that you can ex- 

ect more in service from an O. E. 
Prank heat transfer equipment. 
Longer and better service naturally 
follows when every precaution is 
taken to include the most intelligent 
design, skilled workmanship and 
highest quality of materials in filling 
your order. 


HEATERS 
RECLAIMERS 
COOLERS 
EXCHANGERS 
CONDENSERS 


_eutilll 
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HAVING GASKET PROBLEMS? 
LET US SOLVE THEM FOR YOU! 


We make metal gaskets of any size or shape, plain or 
corrugated, with or without asbestos, also plain solid washers 
of copper, aluminum, monel metal or any material desired. 
Our Gasket Guide shows a very complete line of gaskets. 





Copies sent upon request 


GOETZE® 


Gasket €& Packing Co., Inc. 
50 Allen Avenue 
NEW BRUNSWICK, N. J. 


A Few Types of Goetze Gaskets 




















—— 


IRON BODY GATE VALVES 


SCREWED, FLANGED 


AND 


HUB END STYLES 


NON-RISING STEM 


AND 


O. S. and Y. PATTERNS 








ALSO MANUFACTURERS OF 


Cast and Malleable Iron Fittings 
Brass Valves and Fittings 


Illinois Malleable lron Company 


1801 Diversey Parkway Chicago, Ill. 
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Style = 





Style “H” Style “R” : 
Radiators 
ax ALT RADIATOR HANGERS 


styles 7 
iret and all condit eae. Easily 
able poth horizontally 4 ep ne 
installed at eee architects and con- 


for complete information. 
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a Manu fac V ATORY HANGERS 


ions. Fully adjust- 

















Is Your Product 
Being Sold 
In Chicago Territory? 


If not, you can secure competent 
representation by sales engineers 
of wide acquaintance and long 
experience in selling mechanical 
equipment. This offer is limited 
to one or two additional manu- 
facturers of high grade products. 
If desired, financial support is 
also available. Inquiries will be 
considered confidential. 


SUITE 518 
224 SOUTH MICHIGAN AVE. 
CHICAGO 
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Kieley Duplex Feeders 


There is a sure way to guarantee your 
customers safety and reliability. 
Duplex Water Feeders on every boiler 
you install is your best way to give both 
you and your work ‘a lasting boost. 
Write us NOW for information you 
really should have regarding Kieley 
Specialties. 


KIELEY & MUELLER, Inc. 


Established 1879 
34 West 13th St. NEW YORK CITY 


*KELEY> 


REGISTERED TRADE MARK 

















Welded steel construction for long life and few re- 
= . .. large combustion chamber to completely 

urn the fuel . . . extra direct heating surface, long 
fire travel to utilize every possible heat unit—these 
are some of the points which make Pacific Welded 
Steel Heating Boilers more satisfactory in service 
and more economical of fuel. In skyscraper or bun- 
galow, they mean lower monthly heating costs. Ar- 
chitects, heating contractors, building and home 
owners will mors by writing for full information. 


PACIFIC STEEL BOILER CORPORATION 
General Offices: Detroit, Mich. Factories: Waukegan, IIl., Bristol, Pa. 
Sales Offices in 58 Cities 
Division of the United States Radiator Corp., Detroit, Michigan 


Whal ts your Regubiting Pablo? 


We specialize in regulating valves for 
every service. This is our 28th year in 
the business. Our broad experience 
with thousands of regulating problems 
is behind every Atlas product. 














On request we will send this Atlas Junior 
Catalog No. 21 which is devoted entirely to 
our Regulating Valves and Devices. In which 
of the following are you interested? 


CJ Reducing Valves C] Boiler Feed Water 

(J) Temperature Reg- Regulators _ 
ulators C] Swing Joint Fittings 

(] Damper Regulators [] Bronze Unions 

(] Pump Governors LJ] Thermostats 

C] Float Valves O Balanced Valves 


Hane OE ANY 


281 South Street, Newark, N.J. 
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A Complete Line 
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Decided improvements 


BLOWERS 
> 


A distinctly superior service is the 
result of the important improve- 
ments in blower design and con- 
struction offered by the 


UNITED STATES 
BLOWER anp HEATER 
CORPORATION ee e 


The smoothly funneled inlet orifice 
reduces turbulence and air noise 
to a whisper. Arc-welding wher- 
ever possible is used in building the 
blower housing. The impeller is of 
approved design with new, ex- 
clusive hub that eliminates air 
obstruction. 


HYDRAULIC REMOTE CONTROL 
AND VARIABLE - SPEED PULLEY 


if desired. Remote Control may 
be placed at a convenient location 
distant from blower and gives a 
wide range of control from mini- 
mum to maximum air volume. 


Let us send you this new complete 
catalog of United States Air 
Conditioning equipment, including 
blowers, air washers, unit heaters. 
Write for your copy. 


United States Blower and Heater Corp. 


2127 Kennedy Street, N. E., Minneapolis, Minn. 


Hydraulic Remote Control and 
Variable Speed Pulley 


Blowers of all Types 
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a 
Turbo - 
Heater 


| Turbo Heater uses Turbine drive. It is the only 
Unit Heater to operate on Low Pressure: it op- 
erates on both High and Low. The same steam 
is used for both drive and heat—a saving. 

















Turbo Heater eliminates any hazard from the 
use of electricity—it eliminates all cost of elec- 
tric motor, wiring, labor, etc.—another saving. 






But last and best, Turbo Heater eliminates for- 
ever the cost of current for electric drive. A 
third saving. 





You will want to know more about these inter- 
esting savings. Ask any of us. 


Automatic Turbo Heater Co. 
343 So. Dearborn St., Chicago 





DISTRICT REPRESENTATIVES 
Philadelphia—T. T. Burchfield, 604 Arch St. 
Boston—Starkweather & Broadhurst, Inc., 79 Milk St. 
New York—Dudley-Curry, Inc., 377 Broadway. 
Detroit—Factory Equipment Co., 2245 Blaine. 
Louisville—Simms Thomas, 116 West Oak St. 

Peoria, Ill.—G. E. Cumming, 111 Second St. 
Indianapolis, Ind.—Phineas H. York, 
946 East Washington St. 
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HARTMANN 
RADIATOR BRACKETS 

















THREE STYLES 
AR NR NV 








Write for Descriptive Circular and Price List 


CHARLES HARTMANN CO. 


975-993 Dean Street BROOKLYN, N. Y. 



















THERMOSTATIC 


Y/ 
~~ Bends with the 82 
An accurate, consistent and durable 


METAL 
bi-metal for temperature responsive 


” 
neat 
devices up to 1500° F. Mill sheets or 
finished form. Consult our Eng. Dept. 
Manufactured by 


W. M. CHACE VALVE COMPANY 
1606 BEARD AVE. DETROIT, MICH. 
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Alberger Buffalo Heaters 


are built for a great variety of standard and special operating con- 
ditions for heating water with steam or for the interchange of heat 
from one liquid to another. 


Instantaneous Heaters 
Storage Heaters 


Swimming Pool 
Heaters 





Economizers 


Coolers 





Heat Interchangers 


ALBERGER HEATER CO. 285 Chicago St. 
HOWARD IRON WORKS Buffalo, N. Y. 


SU eee 
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S & K Radiafin Pipes, for pressures up 
to 125 lbs., are made in sizes 36" to 6" 


CrUTTE 
GATING 





Send for data sheet 


1153 Thompson Street 
Philadelphia, Pa. 


S&K Radiafin Tubes stand pressures up to 250 Ibs. 


They are made in brass, copper or steel. Sizes 4" to 3". 


The fins increase the effective heat transfer surface 
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Dr. JULIUS KLEIN, 


Asst. Secretary of Commerce, 
says: 


66 e@ e e e 
V IVID, sensitive alertness is, in 
fact, the inescapable price of survival 


in our new business world.?9 


Above all, the engineer specializing in the 
heating, ventilating, air conditioning fields 
needs “‘vivid, sensitive alertness.”” No branch 
of engineering is making greater advances. 
No field offers greater expansion of oppor- 
tunities for those who keep step with progress 
—and the National Exposition of Power re- 
flects these facts. 


This year’s exhibits include outstanding ad- 
vances in the heating, ventilating engineer's 
field. Nowhere else can you find so compre- 
hensive a view of equipment you will be glad 


to find. 


Not to visit this outstanding exposition is to 
fail in that alertness on which business and 
professional survival depend. 


By all means come! 


* POWER» 
MECHANICAL 
ENGINEERING 


GRAND CENTRAL PALACE N.Y 





December 1 to 6 
Grand Central Palace, New York 


Management International Exposition Company 





@ 4924 
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Type 44 
Gradual Operation 


Safety feature: The thermostat 
shows position of valves or damp- 
ers at all times, thus indicating 
condition of fire. Full Electric, 
8-Day jewelled clock or plain 
models. 


Type 22 
A dependable, popular-priced reg- 


ulator. Acts instantly on changes 
of one degree or less. Full electric 
motor. 8-Day jewelled clock 
model $80. Plain model, same as 
above without clock control, $55. 


Write for complete information and 
discounts to contractors and dealers. 


Use W. M. C. Water Thermostats 


For hot water heating systems — accurate, de- 
pendable and inexpensive. Easily installed 
without draining the boiler or interfering with 
fire. Write for details. 


White Mfg. Co. 


2362 University Avenue 
ST. PAUL, MINN. 


near REGULATOR | 


TYPE 44 


levels the ups and 
downs of heat by 
gradual operation 
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IDE, wasteful changes 

in temperature are ef- 
fectually prevented by the 
MASTER Heat Regulator, 
Type 44. It operates valves 
or dampers gradually and 
instantly, just as required. 





Type 22 
8-Day Jewelled 


Clock 
Model “SO 





Type 22 


without 


Scauis °55 


All Models 
are 


Full Electric 
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MORE HEAT—LOWER COST 


With a Janette HYDROLATOR on a hot water heating plant, the whole 
system gets more heat—and fuel bills are lower! 


The HYDROLATOR drives the water through the system several 
times faster than ordinary thermal circulation by means of a cen- 








trifugal pump. 


The HYDROLATOR pays for itself in fuel savings alone! 


149 Broadway, 
Singer Bidg., 
New York, N. Y. 


JANETTE MANUFACTURING CO. 


Real Estate 
Trust Bidg., 
Philadelphia, Pa. 


556-58 West Monroe Street 
Chicago, IIl. 


Harrison Sales Co., 314 Ninth Ave. N., Seattle, Wash. 





BALANCED 
HEATING UNIT 


Write today for a copy of new FREE book, “A New Prin- 
ciple of Generating Heat at Low Cost.” 


Responsible organizations now distributing through the 
heating trade should investigate the Gar-Wood franchise. 
Write the factory for details. 


GAR WOOD ENGINEERING CO. 


4196 Bellevue Avenue Detroit, Michigan 








28 Superior 
Points have 
built suceess 
for Wolverine 


Unit Heaters. 


Send for complete 
technical data. 


SEAMLESS COPPER (9, 


1415 Central Ave., Detroit 








ROSS 


Crosshead- 
GUIDED 
Expansion Joint 
Excels in 


Design, Construction and Workmanship 
Over 60% of sales—Repeat Orders 
Once Used—Always Demanded 
Every Purchaser—A Customer 


ROSS HEATER & MFG. CO., INC, BUFFALO, N. Y. 


New York, Chicago, Philadelphia, Boston, Cleveland, St. Louis, 
Detroit, Pittsburgh, Baltimore, San Francisco, Seattle, Denver, 
Salt Lake City, Omaha, Montreal, Toronto. 








New STAT-AMATIC CATALOG 


- Tells how Stat-Amatic is 
solving unlimited prob- 
lems of heat control and 

/ temperature regulation 

+ including its great value 
in connection with Unit 
Heaters. 

You should have this catalog 
HV11. 

Stat-Amatic 
Intrument & Appliance Co. 


HARTFORD, CONN. 

















MANUFACTURED WEATHER 


e 
( arrier 
AIR CONDITIONING 
OR 
REFRIGERATION 





See our detailed data in 
A. Ss. H. ics V. E. 
Guide. 








makes 
“Every day a good day” 
Air Conditioning 


Humidification, Dehumidification 
Centrifugal Refrigeration 
Cooling of Public and Industrial Buildings 
Temperature and Humidity Control 


DRYING AND PROCESSING 


(@rrier Fngineering Grporation 


SALES OFFICES 


New York Philadelphia 
Boston Chicago 
Cleveland Detroit 
Washington Dallas 

Los Angeles 


Literature on request. 
Write concerning your 


specific problem. 








Offices and Laboratories 
NEWARK, NEW JERSEY 
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Protect Your Boiler 


HETHER it be a new or old boiler, 

it needs the protection of a Thermo 
Syphon Trap. These traps prevent the 
burning or cracking of the boiler due to 
the water leaving the boiler or becoming 
locked in the system. The Thermo Syphon 
Trap improves circulation and assures 
noiseless operation. Approved by the heat- 
ing engineers and used with success on 
prominent patented Vapor, Vacuum, 
Atmospheric and Modulation systems. 


Send for a bulletin, No. 16-H.V., 
giving full details 






For All Types of 


MANUFACTURING CI nein STEAM HEATING 
FRANKLIN -« « « «  £4VERGINIA SYSTEMS 















































HOT WATER 4 WHITLOCK 
iv- PUBLIC BUILDINGS 


The imposing City Hall in Los Angeles 
is one of the many hundreds of prominent 
municipal, state and federal buildings 


which are served by Whitlock Service 
Water: Heaters. 


For information or engineering service on Whitlock 
Products consult the nearest Whitlock District Office 
or representative, in New York, Boston, Philadelphia, 
Chicago, Detroit, Baltimore, Charlotte, Los Angeles, 
San Francisco and other principal cities. 


Look under our name in your local telephone direct- 
ory or drop a line to us at Hartford. 


Whitlock Heaters, Preheaters and Heat Exchangers 


are manufactured in Canada by Darling Bros., Ltd., 
120 Prince St., Montreal. 


LOS ANGELES CITY HALL THE WHITLOCK COIL PIPE CO. 





John C. Austin 
John C. Austin & Frederick M. Ashley 40 SOUTH STREET HARTFORD, CONN. 
John pg eso - NEW YORK BOSTON PHILADELPHIA 
aaclidantae  pumcagnamasy WH ITLOCK BALTIMORE DETROIT LOS ANGELES 
Associated Architects HEATER Ss CHICAGO SAN FRANCISCO 
Cc. J. Kubach, Contractor | AT Ee R and other principal cities. Consult telephone directory. 
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A GOOD BOILER RETURN TRAP will provide the simplest 


and best means of returning condensation to an ordinary steam 
heating boiler where equipment has little or no attention. 
A cheap trap of ordinary construction will sooner or later fail—a broken 


boiler—that’s all. 


The Simplex “Valve in the Head” trap with bronze and nickel steel valves and 
working parts is a distinctly superior piece of equipment built for lifetime 


service. 


Send us your next order, pay the small difference and let experience be your 


guide. 


SIMPLEX HEATING SPECIALTY CO., Ine. 
LYNCHBURG, VIRGINIA 








A BETTER searic MOTOR 


Eliminates Thrust and Lubrication Problems 


Specializing for eleven years in ball-bearing de- 
signed motors. All sizes and current character- 
istics. Also matched frame motors. 


BALDOR ELECTRIC COMPANY 


4356 Duncan Avenue ST. LOUIS, MO., U.S.A. 


OO 











BRYAN 
Copper Tube 
BOILERS 


Built Especially for 
Oil or Gas Burning 


a 


BRYAN STEAM CORPORATION 
Boiler Division Peru, Indiana 














QUALITY 
For Over 


45 YEARS 


. For All Hot Water 
and Steam Services 


STANDARD 
MECHANICAL THERMOMETERS 


HORIZONTAL OR VERTICAL TYPES 
FAHRENHEIT AND CENTIGRADE SCALES 
Write or Wire 
Sales Engineers Write Us For Representation 


STANDARD THERMOMETER, INC., Boston, 19, Mass. 

















CENTRAL STATION STEAM CO. 


2912 East Woodbridge St. 
DETROIT, MICHIGAN 


MANUFACTURERS OF 
Cadillac Condensation Meters 
Detroit Feed Water Meters 


Packingless Expansion Joints and other special 
fittings for underground steam 
distribution mains. 














United States Ozone Company of America 


Trade Mark SCOTTDALE, PENNA. 
(Business Established 1910) This 


Ozone and Electrolytic Water Sterilizers 
Ozone Air Conditioning Equipment 
Industrial Ozonizers ee 


Reg. U.S. Pat. Office 


Company 
Controls 
“U.S. Ozone 
Company 
Pennsylvania 


1920” 


We shall be glad to send you Complete Information and Engineering Data. 
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Queers NO GUESSWORK 
WITH THE THERMOTROL 


The individual radiator control 


Positive control of room temperatures regardless 
of the whims of winds or outside temperatures 
—that is the experience of the thousands of 
Thermotrol users. 

It reacts almost instantly to any change and 
compensates for it with unusual accuracy. It re- 
moves the dangers to health and improves 
personal efficiency by maintaining a comfort- 
able temperature — always. 

—and it is thrifty; for not an ounce of steam, 
in excess of comfort requirements, ever gets by 
this guardian of heating plant efficiency; just 
enough, no more —no less. 

In homes, hotels, and apartments as well as 
industrial and commercial buildings, it pays its 
way —a dozen times over. 


STERLING ENGINEERING COMPANY 
1640 Holton Street - Milwaukee, Wisconsin 
Offices in principal cities 


Send for our new catalog, *’The Thermotrol”’ 
It’s free for the asking 














\ 


et 
Revelation 
‘Woven f 


Wherever a beautiful grille is indicated . . . archi- 
tects now choose Metalace for its distinguished 
decorative effect. 


Grilles of bronze, of chromium plate or of steel lac- 
quered in colors, enhance the architectural setting. 
Strands may be of any size or any combination desired. 


For banks, offices, stores, dwellings, hotels—anywhere that 
beauty and dignity prevail—you will find that Metalace solves 
the problems of wall openings, partitions and enclosures. 


Write for samples and catalog 


METACACE 


The Metalace Corporation, South Boston, Mass. 
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She Stack No-Tank 


Approved by the Underwriters’ Laboratories 





Does Away With Expansion Tanks 


on Hot Water House-Heating Jobs 
—None Better 
Ask your Jobber and write us for Catalog No. 34 
THE STACK HEATER COMPANY 


BALL COCKS RELIEF VALVES 
INDIRECT HEATERS NO-TANK VALVES 
GAS WATER HEATERS me NONBIPAS VALVES 
HEAT INTERCHANGERS ~ © ““"", STEAM WATER MIXERS 
HOT WATER GENERATORS PROBUCTS PRESSURE REDUCING VALVES 
TWO HUNDRED ANDO FIFTY STUART STREET 
BOSTON 



















THEA 


OF INSURANCE ( ) AND BONDING 


PROTECTION 


O adequately protect your busi- 
ness, you need first an accurate 
survey of its hazards and then a 
regular, systematic check-up of 
your insurance. 


PLAN 









The Aetna Plan, which eliminates 
all guesswork in the important mat- 
ter of your insurance, is available 
to you without cost or obligation. 
It may be the means of effecting 
decided savings. 


Ask the Aetna-izer in 
“| your community to |» 
explain this to you 


AETNA CASUALTY & SURETY COMPANY 
AETNA LIFE INSURANCE COMPANY 
STANDARD FIRE INSURANCE COMPANY 
AUTOMOBILE INSURANCE COMPANY 
of Hartford, Connecticut 
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ENGINEERS’ SPECIFICATION INDEX 


AIR COMPRESSORS 


American _anonm: Pump Co., Battle 
Creek, 


Mic 
me & Babcock Sales Co., Cleveland, 


Janette Mfg. Co., Chicago, Il. 

Johnson Service Co., Milwaukee, Wis. 
Nash Engineering Co., So. Norwalk, Ct. 
Powers Regulator Co., Chicago, Ill. 


AIR CONDITIONING APPARATUS 


American Air Filter Co., Louisville, Ky. 
Bayley Blower Co., Milwaukee ee, Wis. 
~~ & Babcock Sales Co., Cleveland, 
io. 
Carrier Engineering Corp., Newark, N. J. 
Grinnell Co., Providence, R. I. 
Johnson Service Co., Milwaukee, Wis. 
Lewis Corp., Minneapolis. Minn. 
New York Blower eg Chicago, Il. 
Niagara Blower , New York, N. Y. 
Sturtevant Co., % F., Hyde Park, 
Boston, Mas 
S. Blower & Heater Corp., Minne- 
v. Bole. Minn. 
. Ozone Corp., Scottdale, Penn. 


AIR COOLING & DRYING SYSTEMS 

American Air Filter Co., Louisville, Ky. 

Bayley Blower Co., Milwaukee, Wis. 

nano & Babcock Sales Co., Cleveland, 
hio. 


Buffalo Forge Co., Buffalo, N. 

Carrier Engineering Corp., Newark 'N J. 

Johnson Service Co. Milwaukee, Wis 

National Regulator Chicago, Il. 

New York Blower Co. if | Chicago, 1 I % 

aieeerent Co., B ., Hyde Park, 

Boston, Mass. 

U. S._ Blower % Heater Corp., Minne- 

apolis, Minn. 


AIR ELIMINATORS 


a 4 & Babcock Sales Co., Cleveland, 
Hoffman Specialty Co., New York. 
Marsh & Co., Jas. P., eee, Til. 
Sarco Co., Inc., New Yor 

Sterling Engineering Co., cts: Wis. 


AIR FILTERS 


American Air Filter Co., Louisville, Ky. 
Staynew Filter Corp., Rochester, N. Y. 


AIR SEPARATORS 
—— & Babcock Sales Co., Cleveland, 
0. 


Bayley Blower Co., Milwaukee, Wis. 
Bishop & Babcock Sales Co., Cleveland, 


Ohi 
Buffalo’ Forge Co., Buffalo, N. 


Carrier Engineering Corp., tt. UE N. J. 

New “York. Blower Co., Chicago, Tl. 

Sturtevant Co., B. F., Hyde Park, Boston, 
M 


ass, 
U. S. Blower & Heater Corp., Minne- 
apolis, Minn. 


BELTING 
Alexander Bros., Inc., Philadelphia, Pa. 


BLOWERS 


Bayley Blower Co., 
ee & Babcock 


Milwaukee, Wis. 
Sales Co., Cleveland, 


Buffalo Forge Co., Buffalo, N. Y. 
New York Blower Co., Chicago, Ml. 
Sturtevant Co., B. F., Hyde Park, Boston, 


Mass. 

U. S. Blower & Heater Corp., Minne- 
apolis, Minn. 

Wing Mfg. Co., L. J., New York. 


BLOWERS, FAN 
(See Fans, Supply & Exhaust). 


SOILER CEMENT 
Johns-Manville Corp., New York, N. Y 


BOILERS, COPPER 
The Stack Heater Co., Boston, Mass. 


BOILERS, HEATING, CAST-IRON, 
COAL BURNING 

American Radiator Co., New York, N. ¥ 

Burnham Boiler Corp., Irvington, N *} 

Mlinois Malleable Iron Co., = onlay Ill. 

H. B. Smith Co. . Westfield, Mass. 

Weil-McLain Co., Chicago, Il. 


BOILERS, HEATING, DOWN-DRAFT, 
COAL BURNING 

American Radiator Co., New York, N. Y. 
Brownell Co., The, Dayton, Ohio. 
Coatesville Boiler Works, Phila., Pa. 
Kewanee Boiler Corp., Kewanee, Ill. 
Pacific Steel Boilers Corp., Waukegan, Ill. 
Stanwood Corporation, Cincinnati, O. 
Titusville Iron Wks. Co., Titusville, Pa. 


BOILERS, HEATING, GAS-FIRED 
American Radiator Co., New York, N. Y. 
Bryan Steam Corp., Peru, Ind. |. 
Gar — Engineering Co., Detroit, 


BOILERS, HEATING, OIL-FIRED 
American Radiator Co., New York, N. Y. 
Krownell Co., The, Dayton, Ohio. 
Bryan Steam’ Corp., Peru, Ind. 
Burnham Boiler Corp., Irvington, N. Y. 
Coatesville Boiler Works, Phila., Pa. 
Fitzgibbons Boiler Co., Inc., New York. 
Frost Mfg. Co., Galesburg, Ill. 
Heggie-Simplex Boiler Co., Joliet, Il. 
Mlinois Malleable Iron Co., Chicago, Ill. 
Johnston Bros. Inc., Ferrysburg, Mich. 
Kewanee Boiler Corp., Kewanee, III. 
Monitor Boiler Co., Philadelphia, Pa. 
Pacific Steel Boiler Corp., Waukegan, II). 
Stanwood Corp., Cincinnati, O. 
Titusville Iron Wks. Co., Titusville, Pa 
~~ Wood Engineering Co., Detroit, 


ich. 
wal. McLain Co., Chicago, Il. 
BOILERS, HEATING, STEEL, COAL- 
FIRED . 


Brownell Co., The, Dayton, Ohio. 
Coatesville Boiler Wks., Coatesville, Pa 
Fitzgibbons Boiler Co., Inc., — York 
Frost Mfg. Co., Galesburg, Tl 
Heggie-Simplex Boiler Co , Joliet, M1. 
Johnston Bros., Inc., Ferrysburg, Mich 
Kewanee Boiler Corp.. Kewanee, IIl. 
Monitor Boiler Co., Philadelphia, Pa. 
Pacific Steel Boilers Corp., Waukegan, Ill. 
Stanwood Corporation, Cincinnati, O. 


BOILERS, POWER 


Coatesville Boiler Works, Phila., 
Fitzgibbons Boiler Co., Inc., New York. 
Frost Mfg. Co., Galesburg, II. 

Stanwood Corporation, Cincinnati, O. 
Titusville Iron Wks. Co., Titusville, Pa. 


Pa. 


CIRCULATORS, WATER 
Janette Mfg. Co., Chicago, Il. 


COILS, PIPE 
Bayley Blower Co., 


Milwaukee, 
Buffalo Forge Co. a, N 
Crane Co., Chica 


Til. 
Whitlock Coil Pipe. Co., Hartford, Conn. 


CONDENSERS 


Frank Heater & Engineering Co., O. E., 
Buffalo, N. Y. 

Ross Heater & Mfg. Co., Buffalo, Y. 

Schutte & Koerting Co., ‘brindeiphia, Pa. 

Whitlock Coil Pipe Co., Hartford, Conn. 


CONDENSERS FOR REFRIGER- 
ATORS, COPPER 


Wolverine Tube Co., Detroit, Mich. 


CONDUITS, UNDERGROUND PIPE 


Johns-Manville Corp., New York, N. Y. 
Ric-wiL Co., The, Cleveland, Ohio. 


CONVERTERS, HOT WATER 


Frank Heater & Engineering Co., O. E., 
Buffalo, N. Y. 

Ross Heater & Mfg. Co., Buffalo, N. Y. 

Whitlock Coil Pipe Co., "Hartford, Conn. 


COOLERS, AIR 

Alberger Heater Co., Buffalo 

Frank Heater & Engineering bo'0 
Buffalo, N. Y. 


COOLERS, OIL 


Ross Heater & Mfg. Co., Buffalo 
Schutte & Koerting Co., Philade’ eiphi, = 
Whitlock Coil Pipe Co., Hartfo Conn. 


COOLING TOWERS & xed 


Buffalo Forge Co., Buffalo, 
Ross Heater & Mfg. Co., Suftaloe "N.Y. 
Schutte & Koerting Co., Philadelphia, Pa. 


COVERING, BOILER, PIPE, ETC. 


Crane Co., Chicago, Ill. 
General Insulating & Mfg. Co., Alexan- 


dria, Ind. 
Johns-Manville Corp., New York, N. Y. 
Mineral Felt Insulating Co., Toledo, oO. 


Ric-wiL Co., The, Cleveland, Ohio. 


DAMPER REGULATORS 
(See Regulators, Damper) 


DAMPERS, DUCT 


Karber-Colman Co., Rockford, Il. 
National Regulatur Co., Chicago, Ill. 


DEHUMIDIFYING APPARATUS 


Bayley Blower Co., Milwaukee, Wis. 
aor A & Babcock Sales Co., Cleveland, 


Ohi 
Buffalo’ Forge Co., Buffalo, N. Y. 
Carrier Engineering Corp., ‘Newark, N. J. 
Johnson Service Co. Milwaukee, Wis’ 
New York Blower Co., Chicago, Il. 
Sturtevant Co., B. F., Hyde Park, 

Boston, Mass. 
Wing Mfg. Co., L. J., New York. 


(WATER) 
Buffalo, N. Y. 


DISTILLERS 
Ross Heater & Mfg. Co., 


Schutte & Koerting Co., Philadelphia, Pa. 


DRAFT APPLIANCES, MECHANICAL 
Bayley Blower Co., Milwaukee, Wis. 
Buffalo Forge Co.. Buffalo, N. Y. 
National Regulator Co., Chicago, Il. 
New York Blower Co., Chicago, Il. 
Sturtevant Co., B. F., Hyde Park, 


Boston, Mass. 

Wing Mfg. Co., L. J., New York. 
DRYING SYSTEMS 

(See Air Cooling & Drying Systems). 


DUST COLLECTING SYSTEMS 
American Air Filter Co., Louisville, Ky. 
Bayley Blower Co., Milwaukee, Wis. 
Bishop & Babcock Sales Co., Cleveland, 


Ohio. 
Buffalo Forge Co., Buffalo, N. Y. 


DUST COLLECTORS 

Buffalo Forge Co., Buffalo, N. Y. 

Carrier. Engineering Corp., Newark, N. J. 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. . 


ENGINES, STEAM 

Brownell Co., The, Dayton, 

Frost Mfg. Co., Galesburg, 4 

Stanwood Corp., Cincinnati, 0. 

Sturtevant Co., F., Hyde Park, 
Boston, Mass. 


EQUALIZING LOOPS 


Hoffman Specialty Co., New York. 
Sarco Co., Inc., New York. 


EVAPORATORS, BOILER FEED. 
MAKE-UP 


Buffalo Forge Co., Buffalo, N. Y. 
Ross Heater & Mfg. Co., Buffalo, x... 
Schutte & Koerting Co., Philadelphia, Pa. 


EXHAUST HEADS 

Crane Co., Chicago, Ill. 

Illinois Engineering Co., 

Kieley & Mueller, Inc., N 

McAlear Mfg. Co., Chicago, Il. 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 


EXHAUST FANS & SYSTEMS 


Bayley Blower Co., Milwaukee, Wis. 
ey A & Babcock Sales Co., Cleveland, 


Buffalo Forge Co., Buffalo, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 

U. S. Blower & Heater Corp., Minne- 
apolis, Minn. 

Wing Mfg. Co., L. J., New York. 


EXPANSION JOINTS 
me Heater Co., Buffalo, N. Y. 


Badger & Sons Co., E. B., Boston, Mass. 

ae terion Steam Go., Detroit, 
c 

Crane Co., Chicago, Ill. 

Hornung, ‘J. C., Chicago, 


Ill. 
Illinois Engineering Co., Chicago, Il. 
ss Heater & Mfg. , Buffalo, N. Y. 
Webster & Co., Warren, Camden, N. J. 


FANS, CENTRIFUGAL 


Bayley Blower Co., Milwaukee, Wis. 
= & Babcock Sales Co., Cleveland, 


Burale Forge Co., Buffalo, N. Y. 

New York Blower Co., Chicago, Il. 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass 

U. S._ Blower < Heater Corp., Minne- 
apolis, Minn, 

Wing Mfg. Co., L. J., New York. 


FANS, DISC 


Bayley Blower Co., Milwaukee, Wis. 
a & Babcock Sales Co., Cleveland, 


hi 
Buffalo Forge Co., Buffalo, N. Y. 
New York Blower Co., Chicago, Tl. 
Sturtevant Co. B. F., Hyde Park, 


Boston, ass. 
Wing Mfg. Co., L. J., New York. 


FANS. MULTI-BLADE 


Bayley Blower Co., Milwaukee, Wis. 
4 & Babcock Sales Co., Cleveland, 


Buftale Forge Co., Buffalo, N. Y. 

New York Blower Co., Chicago, Tl. 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 

U. S. Blower & Heater Corp., Minne- 


apolis. Minn. 
Wing Mfg. Co., L. J.. New York. 


FANS, PROPELLER 


Bayley Blower Co., Milwaukee, Wis. 
= & Babcock Sales Co., Cleveland, 


Buffalo’ Forge Co., Buffalo, Y. 
Emerson Electric Mfg. Co., st Siam Mo. 
New York Blower Co., Chicago, Ill. 
Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 
Wing Mfg. Co., L. J., New York. 
Young Radiator Co., Racine, Wis. 


FANS, STEEL PLATE 


Bayley Blower Co., Milwaukee, Wis. 
a A & Babcock Sales Co., Cleveland, 


Buffalo Forge Co., Buffalo, N. Y. 

New York Blower Co., Chicago, II. 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. : 


FEEDERS, BOILER 

Kieley & Mueller, Inc., New York. 
McAlear Mfg. Co., Chicago, Tl. 
MeDonnell & Miller, Chicago, Il. 
The Stack Heater Co., Boston, Mass. 
Watts Regulator Co., Lawrence, Mass. 


FEEDERS, WATER, STEAM BOILER 


Kieley & Mueller, Inc., New York, N. ¥ 
McDonnell & Miller, Chicago, Ill. 


FITTINGS, ACID RESISTING 
Crane Co., Chicago, III. 


FITTINGS, PIPE, FLANGED 
Crane Co.,- Chicago, Ill. 
Grinnell Co., Providence, R. 
Illinois Malleable Iron Co., Chicago, ni. 
FITTINGS, PIPE, SCREWED 

Crane Co., Chicago, Ill. 

Grinnell Co., Providence, R. I. 
Illinois Malleable Iron Co., Chicago, Ill, 


FLANGES 


Crane Co., Chicago, II. 
Illinois Malleable Iron Co., Chicago, Ill. 
Jenkins Bros., New York. 


GASKETS, ASBESTOS 

Crane Co., Chicago, Ill. 

Goetze Gasket n Packing Co., 
Brunswick, J. 

Jenkins Bros. " , Yor 

Johns-Manville Corp., _ York, N. Y. 


New 


GASKETS, METALLIC 


Crane Co., Chicago, Il. 

Goetze Gasket & Packing Co., New 
Brunswick, N. J. 

Jenkins Bros., New York. 


GASKETS, RUBBER 
Crane Co., Chicago, Il. 


Gsoetze Gasket & Packing Co., New 
Brunswick, N. J. 

Jenkins Bros., New York. 

GAUGE BOARDS 

= & Babcock Sales Co., Cleveland, 


io. 
Marsh & Co., Jas. P., Chicago, Il. 


GAUGE GLASSES 


Crane Co., Chicago, Ill. 
Jenkins Bros., New York. 


GAUGES, ALTITUDE 

American Radiator Co., New York, N. Y. 
Bristol Co., The, Waterbury, ~ 
Marsh & Go., Jas. P., Chicago, Iil. 
Mercoid Corporation, Chicago, III. 


GAUGES, COMBINATION PRES- 
SURE AND ALTITUDE 

Bristol Co., Waterbury, Conn, 

Marsh, Jas. P., Chicago, Ill. 

Mercoid Corp., Chicago, III. 


GAUGES, DRAFT 


Bristol Co., The, Me ei Conn. 
Marsh & Co., Jas. , Chicago, II. 


GAUGES, HYDRAULIC 


Bristol Co., The, Waterbury, Conn. 
Marsh & Co., Jas. P., Chicago, Il. 
Mercoid —— Chicago, Ill. 


GAUGES, PRESSURE 


American Radiator Co., New York, N. Y. 
—, & Babcock Sales Co., Cleveland, 


Ohi 
Bristol “Co. -» The, Waterbury, Conn. 
Crane Co., Chicago, Ill. 
Hoffman Specialty Co., New York. 
Illinois Engineering Co., Chicago, Ill. 
Marsh & Co., Jas. P., * Chicago, Ill. 
Mercoid Corporation, Chicago, 
Pittsburgh Equitable Meter Go., ‘Pitts- 


burgh, Pa. 
Sterling Engineering Co., Milwaukee, Wis. 


GAUGES, VACUUM 


American Radiator Co., New York, N. Y. 
Bishop & Babcock Sales Co., Cleveland, 


Ohio 
Bristol Co., Pas ningge | Conn. 
Crane Co., Chicago, I 
Hoffman Specialty Co., "New York. 
Illinois Engineering Co., Chicago, Ill. 
Marsh & Co., Jas. P., Chicago, Il. 
Mercoid Corporation, Chicago, Il. 
Sterling Engineering Co., Milwaukee, Wis. 
Webster & Co., Warren, Camden, N. J 
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TAP FOR THERMOMETER 


MOT WATER OUTLET 


MANHOLE 


i*~ BRONZE FLANGE 


. 
BLOW OFF i, BRONZE FLANGE 


COLD WATER INLET 


 /OPPER 
lining makes it 
EVERLASTING! 


That copper is practically everlasting 
has been proved by the 500-year-old 
copper roof on the Temple of Heaven, 
Pekin ... by the copper pipe unearthed 
near thé tomb of the Egyptian King 
Sahoure, which is believed to be 5,400 
years old, etc. 


To make Patterson Indestructo Copper 
Lined Hot Water Heaters practically 
everlasting and prevent rusty water, the 
steel shell is lined throughout with cop- 
per. Water cannot come in contact with 
anything except the copper lining and 
the copper tubing. 


Patterson Copper Lined Heaters in 
service for nearly a quarter of a century 
are still in good condition. 

We guarantee the Patterson Inde- 
structo to prevent rusty water. 


Mf COPPER TUBES 


Write for the Patterson Indestructo Catalog 


The Patterson-Kelley Co. 


107 E. 40th Street New York, N. Y. 


Patterson 


Indestructo Copper-Lined 
HOT WATER HEATER 








HEATING AND 


VENTILATING 


the 


RIC-WIL 
base drain 


e ® 
is important! 
Ric-wil Vitrified Tile Base Drain, installed 
immediately under the Conduit, carries off out- 
side moisture instantly, an arrangement virtually 
impossible with round drcin. It also serves as a 
cradle for the Conduit, actually adding 40% to 
the ground load Conduit will carry, as tests have 
a greater drainage capacity 
than ordinary drain tile. 
In sandy soil Ric-wil Filter Tape, placed 
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shown. In addition, it carries the entire weight of 
pipe supports and pipes and holds the pipes and 
Conduit in perfect alignment. 


Laid end to end like dominoes, Ric-wil Base Drain 
eliminates a subtrench, hand-curving bottom of 
trench and digging out for bells. Thus the total 
installed cost of Ric-wil Base Drain is lower than 
that of round drain—and it's far superior. It is 
strong enough to stand up indefinitely and has 





over broken stone around Base Drain, 

absolutely pre- 
vents any possi- 
bility of Drain 
becoming clogged. 





After trench is dug 
and graded, smooth 
bottom with sand, 
stake center line and 
set Base Drain in place. 





Bank with broken 
stone, wedge pipe sup- 
port saddles between 
every sixth Base Drain, 





place bottom Conduit 

sections and wedge 

pipe supports on 
saddles. 


Set balance of bottom 
Conduit sections, in- 
stall and test pipes. 
Pack Dry-paC in 





bottom section, install 
top conduit section, fill 
space with Dry-paC, 








1562 Union Trust Building Cleveland, Ohio 


Branches: New York - Atlanta 


PRINCIPAL 


> Baltimore * Chicago 


AGENTS IN CITIES 


REG. U. S. PAT ,OFF 





UNDERGROUND CONDUIT 
FOR STEAM PIPES 


When you 
meet the prob- 
lem of under- 
ground steam 
pipes, just 
eliminate guess work, make-shifts 
and heavy after-costs by calling seal the Loc-liP Side 
in Ric-wiL Underground Steam /°i" — — 
Pipe Conduit Engineers. They'll ee 
solve your problem . . . permanently | MN: 
and efficiently. tg eo j.: 
Upon request, we'll gladly send our ise eae 
complete Catalog and Service De- < Rants 
tails of typical installations beng meray 9 eb 
with multiple pipe 
supports. 
THE RIC-WIL COMPANY 
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GAUGES, VACUUM (COMPOUND) 
ie & Babcock Sales Co., Cleveland, 
nio. 
Bristol Co., The, Waterbury, Conn. 
Hoffman Specialty Co., New York. 
Illinois ee Co., Chicago, Ill. 
Marsh & Co., Jas. P., ge i 
Mercoid edinaiten: Chicago, Ill. 
Sterling Engineering Co., ae Wis. 
Webster & Co., Warren, Camden, N. J 


GAUGES, VOLUME 


Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 


GAUGES, WATER 

Bristol Co., The, Waterbury, Conn. 
Crane Co., Chicago, Lil. 

Marsh & Co., Jas. P., Chicago, Ill. 
Mercoid Corporation, Chicago, 

The Stack Heater Co., Boston, Mass. 


GENERATOR COOLING SYSTEMS 
American Air Filter Co., Louisville, Ky. 
Bayley Blower Co., Milwaukee, Wis. 
— & Babcock Sales Co., Cleveland, 


Ohi 
Buffalo Forge Co., Buffalo, N. Y. 
Schutte & Koerting Co., Philadelphia, Pa. 
Sturtevant Co., F., Hyde Park, 
Boston, Mass. 


GOVERNORS (PUMP) 


Atlas Valve Co., Newark, 
wer & Babcock Sales an Senda, 


Crane Co. ., Chicago, Ill. 

Kieley & ee. —7 ., New York. 
Marsh & Co., Jas. Chicago, Ill. 
Watts Regulator Co., "tc Mass. 
Webster & Co., Warren, Camden, N. J. 


GRATES, DUMPING 


Fitzgibbons Boiler Co., Inc., New York. 
Kewanee Boiler Corp., Kewanee, IIl. 


Stanwood Corp., Cincinnati, Ohio. 


GRATES, ROCKING 


Kewanee Boiler Corp., Kewanee, III. 
Stanwood Corp., Cincinnati, Ohio. 


GRATES, SHAKING 

Fitzgibbons Boiler Co., Inc., New York. 
Kewanee Boiler Corp., Kewanee, III. 
Stanwood Corp., Cincinnati, Ohio. 


GRATES, SHAKING AND DUMPING 
Frost Mfg. Co., Galesburg, Ill. 
Kewanee Boiler Corp., Kewanee, Il. 
Stanwood Corp., Cincinnati, Ohio. 


GRATES, SHAKING, CIRCULAR 
Fitzgibbons Boiler Co., Inc., New York. 


GRATES, STATIONARY 

Fitzgibbons Boiler Co., Inc., New York. 
Frost Mfg. Co., Galesburg, Ill. 
Stanwood Corp., Cincinnati, Ohio. 


GRILLES 
Metalace Co., So. Boston, Mass. 


HEAT CABINETS 
(See Radiators, Cabinet and Concealed) 


HEATERS, AIR, FAN Sagas 
Aerofin Corp., Newark, J. 

Bayley Blower Co., Milwaakse, Wis. 
ee ' & Babcock’ Sales Co., Cleveland, 


Buffalo Forge Co., Buffalo, N. Y. 
New York Blower >. .» Chicago, Ill. 
wuienens Go.» i » Hyde Park, 


ton n, 
wing Mfg. . & . J. New York. 
U._§. Blower & Heater Corp., 
Minneapolis, Minn. 
Young Radiator Co., Racine, Wis. 


HEATERS, DOMESTIC WATER 
Alberger Heater Co., Buffalo, N. ty 
American Radiator Co., New York, N 
Crane Co., Chicago, In. 

Frank Heater & Engineering Co., O. E. 


Buffalo, N. Y. 
Mlinois Malleable Iron Co., Chicago, Ill. 
Kewanee Boiler Corp., Kewanee, Til. 
McDermott Water Heaters, Inc., New 


ork, N. Y. 

Monitor Boiler Co., Philadelphia, Pa. 
Patterson-Kelley Co., York. 

Ross Heater & Mfg. 

The Stack Heater Co., _ Boston, ‘Mass. 
Weil-McLain Co., Chica: Tl. 
Whitlock Coil Pipe Co., Wartford, Conn. 


HEATERS, FEED WATER, 
(CLOSED) 


Alberger Heater Co., Buffalo, N. Y. 
Frank Heater & Engineering Co., O. E. 
mS ie 
st Mfg. Co., Galesburg, Ill. 
Niiianis Malleable Iron Co., Chicago, Ili. 
McDermott Water Heaters, Inc., 
New York, N. Y. 
Patterson-Kelley Co., New York. 
Ross Heater & Mfg. Co., Buffalo, N.Y. 
Schutte & Koerting Co., Philadelphia, Pa. 
Stanwood Corp., Cincinnati, Ohio. 
The Stack Heater Co., Boston, Mass. 
Watts lator Co., Lawrence, Mass. 
Whitlock Coil Pipe Co., Hartford, Conn. 


HEATERS, FEED WATER 


Frost Mfg. Co., Galesburg, 
Stanwood Corp., Cincinnati, 


(OPEN) 
Til. 
Ohio. 


HEATERS, FUEL-OIL 

Alberger Heater Cu., Buffalo, N. Y. 

Electrol, Inc., St. Louis, Mo. 

Frank Heater & Engineering Co., O. E., 
Buffalo, Y. 

McDermott ‘Water, Heaters, Inc., 


New York 
poised Co., on York. 
Buffalo, N. Y. 


Ross Heater & Mfg. 
Schutte & Koerting — * philadelphia, Pa. 
oston, Mass. 


The Stack Heater Co., Bi 

<n Engineering Co., Detroit, 
ich. 

Whitlock Coil Pipe Co., Hartford, Conn. 

HEATERS, UNIT 


Bayley Blower Co., Milwaukee, Wis. 
Bishop & Babcock Sales Co., Cleveland, 


Qhio. 
Buffalo Forge Co., Buffalo, N. Y. 
McQuay Radiator Corp., Chicago, Il. 
Nelson Corp., Herman, The, Moline, II. 
New York Biower Co. ‘ Chicago, Til. 
Peerless Unit Ventilation Co., Inc., 


Bridgeport, Conn 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 

U._S. Blower & Heater Corp., 
Minneapolis, Minn. 

Wing Mfg. Co., L. J., New York. 


Wolverine Tube Co., Detroit, Mich. 
Young Radiator Co., Racine, Wis. 


HEATERS, UNIT, GAS FIRED 
General Gas Light Co., Kalamazoo, Mich. 


HEATERS, UNIT, TURBINE DRIVEN 


Automatic Turbo Heater Co., 
Chicago, Il. 


HEATING SYSTEMS, GAS 
Jas. B. Clow & Sons, Chicago, III. 


Gar Wood Engineering Co., Detroit, 
Mich. 


HEATING SYSTEMS, gg 


Barnes & Jones, Boston, Mas 

—? & Babcock Sales Co., nGleviend, 
io. 

Hoffman Specialty Co., New York. 

Illinois Engineering Co., ee Ii. 

McAlear Mfg. fo. Chicago, Il. 

Marsh & Co., J P., Caitie, Tl. 

Sarco Co., Inc., "Sow York. 

Sterling Engineering Co., Milwaukee, Wis. 

Webster & Co., Warren, Camden, N. J 


HEATING SYSTEMS, wong 


Barnes & Jones, Boston, Mas: 
ae & Babcock Sales Co., Cleveland, 


Hoffman Specialty Co., New York. 

Illinois Engineering Co., Chicago, Tl. 

Marsh Co., Jas. P., Chicago, Ill. 

McAlear Mfg. Co., Chicago, II1. 

Sarco Co., Inc., New York. 

Simplex Heating Specialty Co., Inc., 
Lynchburg, Va 

Sterling Engineering Co., Milwaukee, Wis. 

Vapor Bnsineering Co., New York. 

Webster & Co., Warren, Camden, N. J. 


HEATING SYSTEMS, WATER 


American Radiator Co., New York, N. Y. 
ser < & Babcock Sales Co. be Cleveland, 


0. 

Grinnell Co., Yoo R. 1. 
Hornung, J. C. hicago, Il. 

Ross Heater & Mfg. Co., Buffalo, N. Y. 
The Stack Heater Co., Boston, Mass. 


HUMIDIFIERS 


American Air Filter Co., Louisville, Ky. 
Bayley Blower Co., Milwaukee, Wis. 
~—e & Babcock Sales Co., Cleveland, 


Buffalo Forge Co., Buffalo, N. Y. 
Carrier Engineering Corp., Newark, N. J. 
Grinnell Co., Providence I. 
Johnson Service Co., Milwaukee, Wis. 
Lewis Corp., Minneapolis, Minn. 
National gulator Co., Chicago, Til. 
Sturtevant Co., B. F., Hyde Park, 


Boston, Mass. 
U. _S. Blower & Heater Corp., 
Minneapolis, Minn. 


Watts Regulator Co., Lawrence, 


HUMIDITY CONTROL 

American Air Filter Co., Louisville, Ky. 

Bayley Blower Co., Milwaukee, Wis. 

— & Babcock Sales Co., Cleveland, 
oO. 

Carrier Engineering Corp., Newark, N. J. 

Grinnell Co., Providence, 

Johnson Service Co., Milwaukee, Wis. 

Lewis Corp., Minneapolis, Minn. 

National Regulator Co., Chicago, Tl. 

Powers Regulator Co., Chicago, Ml. 


INSTRUMENTS, ELECTRIC 
MEASURING 
Bristol Co., The, 


INSTRUMENTS, 

RECORDING 
Bristol Co., The, Waterbury, Conn. 
Marsh & Co., Jas. P. Chicago, Il. 
Mercoid Corporation, Chicago, Tl. 


INSULATION, BOILER, PIPE, ETC. 
(See Covering, Boiler, Pipe, etc.) 


INSULATION, BUILDING 
Flax-li-num Insulating Co., 


Mass. 


Waterbury, Conn. 
INDICATING AND 


St. Paul, 


Minn, 
Gomes cae & Mfg. Co., Alexan- 


n 
ingnties Co., Minneapolis, Minn. 
Johns-Manville Corp., New York, N. Y. 


KETTLES, COPPER 
Badger & Sons Co., E. B., Boston, Mass. 


MECHANICAL DRAFT APPLIANCES 
(See Draft Appliances, Mechanical) 


METALS, THERMOSTATIC 
Chace Vaive Co., W. M., Detroit, Mich. 


METERS, CONDENSATION 
Central Station Steam Co., Detroit, Mich. 


METERS, FEED WATER 
Central Station Steam Co., Detroit, Mich. 


METERS, PITOT TUBE 
Buffalo Forge Co., Buffalo, N. Y. 


METERS, WATER, GAS, OIL & AIR 


Pittsburgh Equitable Meter Co., Pitts- 
burgh, 


MOTORS (ELECTRIC) 


Baldor Electric Co., St. Louis, Mo. 
Century Electric Co., St. Louis, Mo. 
Emerson Electric Mfg. Co., St. Louis, 


oO. 
Janette Mfg. Co., Chicago, Ill. 
Ohio Electric Mfg. o. Cleveland, O. 
Sturtevant Co., Hyde Park, 
Boston, Mass. 


NOZZLES, SPRAY 

Bayley Blower Co., Milwaukee, Wis. 

~~ & Babcock Sales Co., Cleveland, 

io. 

Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., Newark, N 

Schutte & Koerting Co., Philadelphia, Pa 

Sturtevant Co., F, Hyde Park, 
Boston, Mass. 


OIL BURNERS 
ew Engineering Co., Cedar Rapids, 


Electrol Inc., St. Pe Mo. 

Johnson Co., S Oakland, Cal. 
Petroleum Heat A Power Co.,. New York 
Silent Automatic Corp., Detroit, Mich. 


OIL BURNER EQUIPMENT 

Buffalo Forge Co., Buffalo, N. Y. 
Hornung, J. , Chicago, Il. 

Janette Mfg. Co., Chicago, Il. 
Johnston Bros., Inc., Ferrysburg, Mich. 
Schutte & Koerting Co., Philadelphia, Pa. 


OIL BURNER IGNITION AND 
CONTROL EQUIPMENT 

McAlear Mfg. Co., Chicago, Il. 

McDonnell & Miller, Chicago, Il. 

Mercoid Corporation, Chicago, Il. 

Penn — Switch Co., Des Moines, 


Tow 
Penn Feat Control Co., Philadelphia, Pa. 
Time-O-Stat Controls Co., Elkhart, Ind. 
White Mfg. Co., St. Paul, Minn. 


OZONE APPARATUS 


United States Ozone Co. of America, 
Scottdale, Pa. 


PIPE BENDING 


Badger & Sons Co., B., Boston, 
Crane Co., Chicago, AW 

Grinnell Co., Providence I. 
Whitlock Coil Pipe Co., Havitord, Conn. 


PIPE, CAST-IRON 
American Radiator Co., New York. 


PIPE HANGERS 


Crane Co., Chicago, Il. 
Grinnell Co., Providence, 


Mass. 


R. I. 


PIPE THREADING & 
MACHINES 


Crane Co., Chicago, Il. 


CUTTING 


PIPE, STEEL 


Crane Co., Chicago, Il 
National Tube Co., Pittsburgh, Pa. 


PRESSURE REDUCING VALVES 
(See Regulators, Pressure). 


PUMPS, CENTRIFUGAL 

American Steam Pump Co., Battle 
Creek, Mich. 

Nash Engineering Co., So. Norwalk, Ct. 


PUMPS, CENTRIFUGAL, VACUUM 
HEATING 


American Steam Pump Co., 
Creek, Mich. 

Ames Pump Co., w York. 

Hoffman Sp ecnity Co. .» New York. 

Nash Engineering Co., So. Norwalk, Ct. 

Skidmore Corp., St. Joseph, Mich. 


Battle 


PUMPS, CONDENSATION 
so oy Pump Co., Battle 


Hoffman Specialty. ‘Co. = my York. 
Nash Engineering Co., So. Norwalk, Ct. 
Skidmore Corp., St. Joseph, Mich. 
Sterling Engineering Co., ilwaukee, Wis 


PUMPS, OIL 
Janette Mfg. Co., Chicago, Ml. 


PUMPS, SUMP 

American Steam Pump Co., 
Creek, Mich. 

Janette Mtg. Co., Chicago, Ill. 

Nash Engineering Co., So. Norwalk, Ct, 


PUMPS, TURBINE 
Ames Pump Co., New York. 
Decatur: Pump Go., Decatur, Il. 
Nash Engineering Co., So. Norwalk, Ct. 


PUMPS, VACUUM 

American Steam Pump Co., 
Creek, Mich, 

Ames Pump Co., New York. 

pa ng Mfg. Co., Chicago, Il. 

Nash Engineering Co., So. Norwalk, Ct. 

Skidmore Corp., St. Joseph, Mich. 


Battle 


Battle 


RADIATION, LIGHT WEIGHT, 
NON FERROUS 


American Radiator Co., New York. 
McQuay Radiator Co., Chicago, Il. 
The Herman Nelson orp., Moline, I. 

Young Radiator Co., Racine, Wis. 


RADIATOR ENCLOSURES AND 
SHIELDS 


McQuay Radiator Corp., Chicago, II. 


RADIATOR HANGERS 
American Radiator Co., New York, N. Y, 
Grinnell Co., Providence, R. I. 
Hartmann Co., Charles, Brooklyn, N. Y. 
Healy-Ruff Co., St. Paul, Minn. 
Kewanee Boiler Corp., Kewanee, III. 
McAlear Mfg. Co., Chicago, III. 


RADIATOR TUBES, COPPER 
Wolverine Tube Co., Detroit, Mich. 


RADIATORS, CABINET AND 
CONCEALED 


~—. Radiator Co., Long Island City, 


McQuay Radiator Corp., Chicago, Ill. 
Nelson Corp., Herman, The, Moline, Ill. 
Young Radiator Co., Racine, Wis. 


RADIATORS, CAST-IRON 


American Radiator Co., New York, N. Y. 
Burnham Boiler Corp., Irvington, N. Y¥ 
Crane Co., Chicago, il. 

Kewanee Boiler Corp., Kewanee, IIl. 
Nelsen Corp., Herman, The, Moline, Il. 


H. B. Smith Co., Westfield, Mass. 


RADIATORS, GAS-FIRED 


American Radiator Co., New York, N. Y. 
Jas. B. Clow & Sons, Chicago, Il 


RADIATORS, VERTICAL FIN 
Wolverine Tube Co., Detroit, Mich. 


RECEIVERS, AIR 


Brownell Co., The, Dayton, Ohio. 
Frost Mfg. Co., gy 
Vapor Engineering Co., New York. 

Whitlock Coil Pipe Co., * Hartford, Conn. 


RECEIVERS, CONDENSATION 
Crane Co., Chicago, Ill, 

Illinois Engineering Co., Chicago, Ill. 
McAlear Mfg. Co., Chicago, Il. 

The Stack Heater Co., Boston, Mass. 
Vapor Engineering Co., New York. 
Whitlock Coil Pipe Co., Hartford, Conn. 


REGULATORS, BOILER-FEED 


Atlas Valve Co., Newark, N. J. 
Kieley & Mueller, Inc., New York. 
McAlear Mfg. Co., cago, Il. 
McDonnell & Miller, eee, Ill, 
The Stack Heater Co., Boston, Mass. 
Watts Regulator Co.,’ Lawrence, Mass. 


REGULATORS, DAMPER 


American Radiator Co., New York, N. Y. 
Atlas Valve Co., Newark, A 
Barber-Colman Co., Rockford, Tl, 
Hoffman Specialty Co. .» New York. 
Illinois ' ceenonrins Co., Chicago, Il. 
Johnson Service Co., Milwaukee, Wis. 
Kieley & Mueller, Inc. ., New York. 
McAlear Mfg. Co. Chicas 

Marsh & Co., Jas. P., 
National Regulator Oo., el 
Powers Regulator Co., Ch 
« 























Sarco Co., Inc., New Yo rk. 
Simplex ad Specialty Co., 


Lynchbu 
The Stack ter Co., Boston, Mass. 
—— a. Milwaukee, Wis. 

tts Regulator Co., Lawrence, Mass. 


Wiis Mfg. Co., St? Paul, Minn. 


REGULATORS, GAS 


Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 


REGULATORS, PRESSU 7 


Atlas Valve Co., Newark, 
—_ & Babcock Sales cn, Jieveland, 


0. 
Bristol Co., The, ot Conn. 
Hee 

ornung, J. C. icago, 
Mlinois Engineering Co., ‘chase, Tl. 
Jenkins Bros., New York. 





Inc., 
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way toward making 
perfect heating con- 
ditions and satisfied 
customers. 

: They are your 
greatest asset. 








eyes i2-14e 
FOUR, Om 


Pittsburgh 
Equitable Meter Co. 


Main Office & Factories—Pittsburgh, Pa. 


Branch Offices ; 
Kansas City, Mo. New York, N. Y. Dallas, Tex. 
Tulsa, Okla. Chicago, II. Los Angeles, Cal. 
Seattle, Wash. Columbia, S. C. Salt Lake City, Utah 


Houston, Texas 
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Humphrey Gas Unit Heaters 
Provide Instantaneous Adapt- 
able Heat for the Muni- 
cipal Pier at St. Petersburg 





Constant pressure |#m 
maintained by EMCO}j 

Gas Appliance Regu-|" 
lators goes a long| 











The management of the Municipal Pier at St. 


Petersburg, Fla., recognized the necessity of com- 
fort for patrons at all times. Realizing the impor- 
tance of providing heat during even cold days or 
nights in that section, Humphrey Gas Unit Heaters 
were installed. As a result heat is available at an 
instant’s notice, thermostatic control affords con- 
stant protection against discomfort. 


Humphrey Gas Unit Heaters burn gas — the ideal 
fuel, and burn this gas with the greatest efficiency. 
They are suspended from the ceiling thus making 
all floor space available for profitable purposes. 


Write for interesting catalog. 


GENERAL GAS LIGHT CO. 


KALAMAZOO, MICHIGAN 


New York Pittsburgh 
Cleveland - San Francisco 






amphrey 
| pn Ma 
SS HEATER 


Ga 
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Johnson Service Co., Milwaukee, Wis. 
Kainer & Company, Chicago, IIl. 
Kieley & Mueller, Inc., New York. 
Lytton Mfg. Corp., Franklin, Va. 
McAlear Mfg. Co., Chicago, Il. 
Marsh & Co., Jas. P., Chicago, Il. 
National Regulator Co., Chicago, Il 


Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 
Powers Regulator Co., Chicago, II. 


Schutte & Koerting ('o., Philadelphia, I’a 
The Stack Heater Co., Boston, Mass. 
Watts Regulator Co., Lawrence, Mass. 


REGULATORS, TEMPERATURE 
(See Temperature Control) 


REGULATOR, WATER 


Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 
SEPARATORS, OIL 
Bishop & Babcock Sales Co., Cleveland, 
Wo. 
Crane Co., Chicago, Il. : 
Illniois Engineering Co., Chicago, M1. 


McAlear Mfg. Co., Chicago, Ill. 
Patterson-Kelley Co., New York. 
Schutte & Koerting Co., Philadelphia, I'a. 
Webster & Co., Warren, Camden, XN. J. 


SEPARATORS, STEAM 

se 4 & Babcock Sales Co., 
no, 

Crane Co., Chicago, II. 

Illinois Engineering Co., Chicago. [1]. 

Webster & Co., Warren, Camden, X. J 


Cleveland, 


SPRAY COOLING SYSTEMS 


Bayley Blower Co., Milwaukee, Wis. 
oe > & Babcock Sales Co., Cleveland. 


Buffalo Forge Co., Buffalo, N. Y. 

Schutte & Koerting Co., Philadelphia, Pa. 

Sturtevant Co., B. F. Hyde Park, 
Boston, Mass, 


SPRAY NOZZLES 
(See Nozzles, Spray) 


STERILIZER, WATER 
U. S. Ozone Corp., Scottdale, Penn. 


STOKERS, MECHANICAL 
Brownell Co., Dayton, Ohio. 
Detroit Stoker Co., Detroit, 
Domestic Stoker Co.. New 
Whiting Corp., Harvey, Til. 


Mich. 
York. 


STRAINERS, OIL 


4 & Babcock Sales Co., Cleveland, 

liv, 

Illinois caatncering Co., Chicago, I]. 

Janette Mfg. Co., Chicago, 

McAlear Mfg. Co., Chicago, Ill. 

Pittsburgh Equitable Meter Co., Litts- 
burgh, Va 

Sarco Co., Inc., New York 


Schutte & Koerting Co., Philadelphia, Pa. 


STRAINERS, STEAM 


ae & Babcock Sales Co., Cleveland, 
110. 

Illinois Engineering Co., Chicago, Il. 
McAlear Mfg. Co., Chicago, Il. 
Sarco Co., Inc., New York. 

Schutte & Koerting Co., w Philadelphia, Pa. 


STRAINERS, WATER 

Mlinois Engineering Co., Chicago, 

McAlear Mfg. Co., Chicago, 

Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 

Ross Heater & Mfg. Co., peat, N. Y¥. 

Sarco Co., Inc., New York 

Schutte & Koerting Co., Philadelphia, Pa. 

Watts Regulator Co., Lawrence, Mass. 


TANKS, COPPER 


Badger & Sons Co., E. B., Boston, Mass. 
McDermott Water Heaters, Inc., 
New York, N. Y. 


TANKS, STEEL 


McDermott as am ‘samen 
New York, N 


Il. 


Inc., 


TEMPERATURE CONTROL 


American Radiator Co., New York, N. Y. 
Atlas Valve Co., Newark, = J. 
Barber-Colman Co., Rockfor ik 

a & Babcock Sales Con ” Cleveland, 


Bristol Co., The, Waterbury, Conn. 
Carrier Engineering Corp.,Newark, N. J. 
Fulton Sylphon Co., Knoxville, Tenn. 
Hornung, J. C., Chicago, Tl. 
Illinois Engineering Co., Chicago, Il. 
Johnson Service Co., Milwaukee, Wis. 
Kieley & ee Inc., New York. 
Marsh & Co., Jas. P., Chicago, III. 
Mercoid Corporation, Chicago, Il. 
Minneapolis- oneywell Regulator Co., 
Minneapolis, Minn. 
National Regulator Co., Chicago, Il. 
Powers Regulator Co., Chicago, II. 
— Electric Switch’ Co., Des Moines, 


Rapmond, F. Chicago, Tl. 

Sarco Co., a "New York. 

The Stack Heater Co., Boston, Mass. 

Stat-Amatic Instrument & Appliance 
Co., Hartford, Conn. 


Sterling Engineering Co., Milwaukee, Wis. 
Elkhart. Ind. 


Time-O-Stat Controls Co., 
Watts Regulator Co., Lawrence, Mass. 
White Mfg. Co., St. Paul, Minn. 





THERMOMETERS, RECORDING 
AND INDICATING 
American Radiator Co., New York, N. Y 
Bristol Co., The, Waterbury, Conn. 
Marsh & Co., Jas. P., Chicago, III. 
Powers Regulator Co., Chicago, Ml. 
Standard Thermometer, Inc., 
Boston, Mass. 


THERMOSTATIC METAL 
W. M. Chace Valve Co., Detroit, Mich 


THERMOSTATS 


Barber-Colman Co., Rockford, III. 

—— & Babcock Sales Co., Cleveland, 
110, 

Bristo] Co., The, Waterbury, Conn. 

Johnson Service Co., Milwaukee, Wis. 


Marsh & Co., Jas. P., Chicago, Il. 
Mercoid Corporation, Chicago, ‘ 
Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 

National Regulator Co., Chicago, Il. 
Powers Regulator Co., Chicago, Ill. 
Sarco Co., Inc., New York. 
Stat-Amatic Instrument & Appliance 


Co., Hartford, Conn. 
Time-O-Stat Controls Co.. Elkhart, Ind. 
White Mfg. Co., St. Paul. Minn 


TRAPS, BUCKET 
Crane (Co., Chicago, III. 


Marsh & Co., Jas. P., Chicago. Il. 
TRAPS, FLOAT 

Crane Co., Chicago, Il. 

Marsh & Co., Jas. P., Chicago. Il 
Sarco Co., Inc., New York 


TRAPS, FLOAT & THERMOSTATIC 


Marsh & Co., Jas. P., Chicago, | 
Sarco Co.. Inec., New York, x. 


TRAPS, INVERTED BUCKET 
(STEAM AND AIR) 


a - Machine Wks. 


, Three Rivers, 
Mich. 


TRAPS, LIFTING 


Crane Co., Chicago, Ill. 
Lytton Mfg. Corp., Franklin, Va. 


TRAPS, RADIATOR 


_ Armstrong Machine Wks., Three Rivers, 
Mich 


Barnes & Jones, Boston, Mass 


“a & Babcock Sales Co., Cleveland, 
io. 

Crane Co., Chicago, Ill. 

Hoffman Specialty Co., New York. 
[llinois Engineering Co., Chicago, Il. 
Jenkins Bros., New York. 
Johns-Manville Corp., New York, N. Y. 


Marsh & Co., Jas. P., Chicago, Ill. 
McAlear Mfg. Co., Chicago, Il. 

Sarco Co., Inc., New York. 

Sterling Engineering Co., Milwaukee, Wis. 
Vapor Engineering Co., "New York by | 
Webster & Co., Warren, Camden, N. J. 


TRAPS, RETURN 


Bishop & Babcock Sales Co., Cleveland, 


Ohio. 
Crane Co., Chicago, Il. 
Illinois Engineering Co., Chicago, Til. 
Johns-Manville Corp., New York, N 
Kieley & Mueller, Inc., New York. 
Lytton Pay Corp., Franklin, Va. 


Marsh 0., Jas. P., Chicago, Tl. 
McAlear Mfg. Co., Chicago, Til. 
Sarco Co., Inc., New York. 


Simplex Heating Specialty Co., 
Lynchburg, Va. 

Sterling Engineering Co., one ge Wis. 

Webster & Co., Warren, Camden, N. J. 


Inc., 


TRAPS, STEAM 


Barnes & Jones, Boston, Mass 

mae <4 & Babcock Sales Co., 
io. 

Crane Co., Chicago, Ml. 

Hoffman _ Specialty Co., 

Illinois Engineering Co., 


Caeveland, 


New York. 
Chicago, Til. 


Johns-Manville Corp., New York, N. Y. 


Kieley & Mueller, Inc., New York. 
Lytton Mfg. Corp., Franklin, Va. 
Marsh & Co., Jas. P., Chicago, Il. 


McAlear Mfg. Co., Chicago, Ml. 
Powers Regulator Co., Chicago, Tl. 
Sarco Co., Inc., New York. 


TRAPS, VACUUM 

Barnes & Jones, Boston 

— & Babcock Sales co 
io. 

Crane Co., Chicago, Ml. 

Hoffman Specialty Co., New York. 

Tlinois Engineering Co., Chicago, Il. 

Lytton Mfg. Corp., Franklin, Va. 

Marsh & Co., Jas. P., Chicago, Tl. 

McAlear Mfg. Co., Cp. Nl. 

Sarco Co., Inc., New Yor 

Schutte & Koerting Co., Philadelphia, Ee. 

Sterling Engineering Co., Milwaukee, 

Webster & Co., Warren, Camden, N. J. 


nGhevetand, 


TUBING, COPPER AND BRASS 
Crane Co., Chicago, Ml. 


TUBING. SEAMLESS, COPPER, 
BRASS AND ALUMINUM 


Wolverine Tube Co., Detroit, Mich. 


TURBINES, STEAM 
Sturtevant Co., B. F., Hyde Park, 


oston, Mass. 
Wing Mfg. Co., L. J., New York. 


TURBO-BLOWERS 


Bayley Blower Co., Milwaukee, Wis. 
Buffalo Forge Co., Buffalo, N. Y. 


Sturtevant Co., B. F., Hyde Vark, 
Boston, Mass. ; . 
Wing Mfg. Co., L. J., New York. 


UNIT HEATERS 
(See Heaters, Unit) 


VACUUM CLEANING APPARATUS 

American Radiator Co., New York, \. ¥ 

Sturtevant Co., B. KF, Hyde Park, 
Boston, Mass. 


VALVES, ACID RESISTING 
Crane Co., Chicago, I). 


VALVES, AIR, AUTOMATIC 


American Radiator Co., New York, N. Y. 
Bishop & Babcock Sales Co., Cleveland, 


hio. 

Crane Co., Chicago, Il. 
Fulton Sylphon Co., Knoxville, ‘Tenn. 
Hoffman Specialty Co., New York 
Jenkins Bros., New York. 

Kelly Brass Works, gam. Ml. 
Marsh & Co., Jas. Chicago. 
McAlear Mfg. Co., Eihexee Ill. 
National Regulator Co., Chicago, 
Powers Regulator Co., Chicago, 


Ml. 


Ill. 
Ml. 


VALVES, AIR RELIEF 


American Radiator Co., New York. N. Y. 
tarnes & Jones, Boston, Mass. 
or & Babcock Sales Co. , Cleveland, 


Crane Co.. a, Nl. 

McAlear Mfg. Chicago, Ill. 

Marsh & Co., yo P., aoage a Il. 

Pittsburgh Equitable Meter Co.. Pitts- 
burgh, Pa. 

Sarco Co., Inc., New Y 


The Stack Heater Co., ian. Mass. 
VALVES, BACK PRESSURE 


Crane Co., Chicago, IIl. 
Illinois Engineering Co., Chicago, Il. 
Illinois Malleable Iron Co., Chicago, Il. 


Jenkins Bros., New York. 
Kieley & Mueller, Inc., New York. 
McAlear Mfg. Co., Chicago, Il. 


hg ag Equitable Meter Co., Pitts- 
urg 
Schutte & Keerting Co., Philadelphia, Pa. 


VALVES, BALANCED 


Crane Co., Chicago, III. 
Nlinois Engineering Co., 
Jenkins Bros., New York. 
Kieley & Mueller, Inc., New York. 
McAlear Mfg. Co., Chicago, Il. 
Powers Regulator Co., Chicago, Il. 
Schutte & Koerting Co., Philadelphia. Pa. 


Chicago, I[11. 


Watts Regulator Co., Lawrence, Mass 
VALVES, BLOW-OFF 

Crane Co., Chicago, Il. 

Jenkins Bros., New York. 

Lytton Mfg. Corp., Franklin, Va. 
Pittsburgh Equitable Meter Co., Pitts- 


burgh, Pa. 


VALVES, CHECK 


Crane Co., Chicago, II. 
Grinnell Co., Providence, R. I. 
Illinois Malleable gg | Co., Chicago, Il. 
Jenkins Bros., New York. 

Schutte & Koerting Ca, Philadelphia, Pa. 


— DIFFERENTIAL RELIEF, 
Pittsburgh Equitable Meter Co., Pitts- 
burgh, : 


VALVES, FLOAT 


Atlas _ Co., Newark, N. J. 

ne Chicago, Ill. 
ia Go., Providence, R. I. 
Illinois Engineering Co., Chicago, II. 
Kieley & Mueller, Inc., New York. 
McAlear Mfg. °. . Chicago, Til. 

Marsh & Co. Chicago, Tl. 
Schutte & Kosrting ce. ’ Philadelphia, Pa. 
Time-O-Stat Controls Co., Elkhart, Ind. 
Watts Regulator Co., Lawrence, Mass. 


VALVES, GATE 


Crane Co., Chicago, Ill. 

Grinnell Co., Providence, R. 

Illinois Malleable Iron Co., talings, Til. 
Jenkins Bros., New York. 
Marsh Valve Co., Dunkirk, =. 


VALVES, GLOBE, ANGLE & CROSS 


Crane Co., Chicago, Il. 

Grinnell Go. , Providence, R. 

Illinois Malleable Iron sy Py = Tl. 
Jenkins Bros., New Yor 

Marsh Valve Co., Dunkin, }, ie o 
Powers Regulator Co., ago, Il. 
Schutte & Koerting Co., Peon, Pa. 








VALVES, HYDRAULIC-OPERATING 
Crane Co., Chicago, ILI1l. 

Jenkins Bros., New York. 

Kieley & Mueller, Inc., New York. 


VALVES, MAGNETIC 

Minneapolis-Honey well 
Minneapolis, Minn. 

Time-O-Stat Controls Co., 


Regulator Co., 
Elkhart, Ind. 


VALVES, NON BY-PASS 
The Stack Heater Co., Boston, Mass. 


VALVES, NON-RETURN 


Crane Co., Chicago, IIl. 

Grinnell Go. , Providence, R. I. 
[llinois Engineering Co., Chicago, Ill. 
Jenkins Bros., New York. 

KKieley & Mueller, Inc., New York. 
McAlear Mfg. Co., Chicago, Ill. 


VALVES, RADIATOR 


American Radiator Co., New York, N. Y. 
Barber-Coluian Co., Rockford, Ill, 
Barnes & Jones, Boston, Mass. 
“ee & Babcock Sales Co., Cleveland, 
110. 
Crane Co., Chicago, Il. 
Hoffman Speciaity Co., New York. 
Illinois Engineering Co., Chicago, Il. 
Jenkins Bros., New York, 
Marsh & Co., Jas. P., Chicago, Il. 
Marsh Valve Co., Dunkirk, > a 
National Regulator Co., Chicago, Ill. 
Powers Regulator Co., Chicago, Ill. 
sarco Co., Inc., New’ York. 
Simplex Heating Specialty Co., 
Lynchburg, Va. 
Sterling Engineering (ov., 
Vapor Engineering Co., 
Webster & Co., Warren, 


Inc., 


Milwaukee, Wis. 
New York. 
Camden, N. J. 


VALVES, PRESSURE REDUCING 
(See Regulators, l’ressure) 
VALVES, REGULATING 


Atlas Valve Co., Newark, N. J. 

Barber-Colman Co., Rockford, Ill. 

= & Babcock Sales Co., Cleveland, 
110. 


Bristol Co., The, Waterbury, Conn. 
Crane Co., Chicago, Il. 

Fulton Sylphon Co., Knoxville, Tenn. 
Hornung, J. C., Chicago, Ill. 


Illinois Engineering Co., Chicago, Il. 
Jenkins Bros., New York. 

Kainer & Co.. Chicago, Il. 

Kie'ey & Mueller, Inc., New York. 
MeAlear Mfg. Co., Chicago, Il. 
Powers Regulator Co., Chicago, Il. 
Sarco Co., Inc., New York. 


VALVES, RELIEF (WATER) 


Crane Co., Chicago, Il. 
Kainer & Co., Chicago, Il. 


McAlear Mfg. Co., Chicago, Il. 
Marsh & Co.. Jas. P., Chicago, Il. 
The Stack Heater Co., Boston, Mass. 


VALVES, SAFETY 

American Radiator Co., New York, N. Y. 

Crane Co., Chicago, 

Jenkins Bros., New York. | 

Marsh & Co., Jas. P., “Chicago, Ill. 

Pittsburgh Equitable Meter Co., Pitts 
burgh, Pa. 

The Stack Heater Co., Boston, Mass. 

Time-O-Stat Controls Co., Elkhart, Ind. 


VALVES, STOP AND CHECK 
(See Valves, Non-Return) 


VALVES. VACUUM RELIEF 


The Stack Heater Co., Boston, Mass. 
Watts Regulator Co., Lawrence, Mass. 


VENTILATING SYSTEMS 

American Radiator Co., New York, N. Y. 

Bayley Blower Co., Milwaukee, Wis. 

—_ & Babcock Sales Co., Cleveland, 
110. 

Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., Newark, N. J. 


National Regulator Co., Chicago, Til. 
Nelson Corp., Herman, The, Moline, Til. 
Sturtevant Co., F., Hyde Park, 


Boston, Mass. 

U. S. Blower & Heater Corp., 
Minneapolis, Minn. 

Wing Mfg. Co., L. J., New York. 


VENTILATORS 

Bayley Blower Co., Milwaukee, Wis. 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 

VENTILATORS, FLOOR 

Buffalo Forge Co., Buffalo, N. Y. 


Knowles Mushroom Ventilator Co. é 
New Yor . 
Ventilating Products Co., Chicago, Il. 


VENTILATORS, UNIT 

Nelson Corp., Herman, The, Moline, Ml. 

Peerless Unit Ventilation Co., Inc., 
Bridgeport, Conn. 

Sturtevant Co., F., Hyde Park, 
Boston. Mass. 


ZONE HEATING SYSTEMS 
Tilinois Engineering Co., Chicago, fll. 
Marsh & Co., Jas. P., Chi.ago, 
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Niagara Air Con- 
ditioner, available 
in capacities from 
800 to 11,000 
C.F.M. 


Greater Efficiency 
and Economy..... 


in the unit system of Niagara Air Conditioning 
is explained by these definite advantages: 


1. New and superior control maintains 
temperature and relative humidity 
within the closest possible limits. 


2. Secures saturation under all condi- 
tions giving greater efficiency as well 
as better control. 


3. Cleans air more effectively than or- 
dinary spray washers. 


4. Eliminates costly, cumbersome in- 
stallations and piping. 


5. Machines can be placed or moved 
about as building alterations or other 
conditions require. 


6. Large areas are as successfully con- 
ditioned with a battery of machines 
as a small room with one conditioner. 


Write for detailed information 


NIAGARA BLOWER COMPANY 


Air Conditioners 
Aluminum Heater Coils 
Fan Heaters 

Fan Coolers 

Cooling Surface 


Systems for 

Cooling, Humidifying 
Drying, Solvent Recovery 
Dust Recovery 
Pneumatic Conveying 
General Sales Office: 


95 Liberty Street, 
New York City 


Buffalo, Philadelphia, 
Pittsburgh, Boston, 
Cleveland, Detroit, 

Montgomery, Ala. 
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Positive Elimination of Uneven, Inju- 
rious and Wasteful Heat for Factory, 
Office Building, Apartment or Home 


In perfecting the Sylphon No. 875 Automatic Radiator 
Valve, Sylphon Engineers have filled one of the world’s 
“biggest orders.’”” They have produced a combination 
packless valve and temperature control unit which 
eliminates all individual radiator attention. Actuated 
by the famous Sylphon Bellows, it functions accurately, 
has no electrical or mechanical accessories to get out of 
order, is simple to install and inexpensive to buy. 


By the avoidance of wasteful heating, it accomplishes 
remarkable fuel economies. Once _ installed, the 
Sylphon 875 Automatic Radiator Valve requires no 
attention other than to set the “marked” thermostatic 
head to one of the desired points “Hot,” “Medium,” 
“Cold,” or “Shut.” Fluctuating temperatures are im- 
possible. In workmanship, material and finish the 875 
is up to the well known Sylphon Standards. 





SEND FOR BULLETIN V.H. 250 


This complete, controlling device, a new Sylphon 
triumph, is fully described (both types, the angle and 
globe valve) in our illustrated printed matter which will 
be sent free. 


FULTON SYLPHON (0. 


KNOXVILLE, TENN.,U.S.A. 








Representatives in all Principal Cities in U.S. A.— European 

Representatives, Crosby Valve and Eng. Co., Ltd., 41-2 Foley 

St., London, W. I., Eng.; Canadian Representatives, Darling 
Bros., Ltd., 140 Prince St., Montreal, Que., Canada. 
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ALPHABETICAL INDEX 


A 


Aerofin Corporation 
Aetna Life Insurance Co 
Alberger Heater C 
American Air Filter Co 
American Radiator Co 
Ames Pump 


Armstrong Cork & Insulation Co. . 


Armstrong Machine Works 


Automatic Turbo Heater Co. 


B 


Badger & Sons Co., 
Baldor Electric Co 
Barber-Colman Co. 
Barnes & Jones 
Bayley Blower Co 
Bishop & Babcock Sales Co 
Bristol Co. 

Brownell Co. .. 
Bryan Steam Corp 
Buffalo Forge Co 
Burnham Boiler Corp 


Cc 


Carrier Engineering Corp 
Central Station Steam 
Century Electric Co 
Century Engineering — 
Chace Valve Co. q 
Clow & Sons, James 


Coatesville Boiler Warks See bine se 


Decatur Pump Co.. 
Detroit Stoker Co 
Domestic Stoker Co 


Electrol, Inc. . . 
Emerson Electric Mfg. 


Fairbanks Co. 
Fintube Radiator Co........... 129 
Fitzgibbons Boiler Co., Inc 
Flax-li-num Insulating Co 
— Heater & Engineering Co., 
ne 
Frost Mfg. Co 
Fulton Sylphon Co 


G. & O. Mfg. Co 

General Gas Light Co 

Goetze Gasket & Packing Co., 

SOUR SOO, NES ok so 5 is wise 6,7 


Hartmann Co., 
Healy-Ruff Co. 
Heating Equipment, The 
Heggie Simplex Boiler Co 


Hoffman Specialty Co., Inc. Back os 


Hornung, J. C 


Illinois Engineering Co 
Illinois Malleable Iron Co 
Insulite Co. 

International Exposition 


Janette Mfg. Co 
Jenkins Bros. 


Johnson Service Co............ 
Johnson Co., S. 


Johnston Brothers, 


Kainer 

Kauders, 

Kelly ress OMS 550 x 6 Ga sion a ee 133 
Kewanee Boiler Corp 3 
Kieley & Mueller, Inc 


1 
Knowles Mushroom Ventilator Co. .130 


OF ADVERTISEMENTS 


Lewis Corp. 
Lytton Mfg. Co 


Marsh & Co., Jas. P 

Marsh Valve Co 

McAlear Mfg. Co 

McDermott Water Heater 
McDonnell & Miller 

McQuay Radiator Corp 
Mercoid Corp., The 

Metalace Corp., The 

Mineral Felt Insulating Co 
—— Honeywell Regulator 


Nash Engineering Co........58 


National Regulator Co 
National Tube 

Nelson Corp., Herman 
New York Blower Co 
Niagara Blower Co 


Ohio Electric Mfg. 


Pacific Steel Boiler Corp 
Patterson-Kelley Co. 

Peerless Unit Ventilation Co 
Penn Electric Switch 

Penn Heat Control Corp 


Petroleum Heat and Power Co.... 


Pittsburgh Equitable Meter Co. 
Powers gulator Co 


R 


Raymond Ge.. F. I 
Ric-wiL © 
Ross Heater & “Mfg. “Co: 


hoe Oot D 


- 


— da DO et te oe 


Sarco Co., 

Schutte Koerting 

Silent Automatic Corp 

Simplex Heating Specialty (o.... 
Skidmore Corp. 

Skinner Bros. Mfg. Co., 

Smith, H. B., Co 

Spang, Chalfant & Co., 

Stack Heater Co., The 

Standard Thermometer, 

Stanwood Corp., 

Stat-Amatic Instrument & Appliance 


Co. 
Sterling Engineering Co 
Sturtevant Co., B. F 


eo we ee ee er 
Time-O-Stat Controls Co 


U 
~- States Blower and Heater 


United “States Ozone Company of 
America 


Ventilating Products Co 


Ww 


Want Advertisements 
Watts Regulator Co 
Webster & Co., Warren 
Weil-McLain Co. 
White ES 
Whiting Corp. 
Whitlock Coil Pipe Co 
Wing Mfg. Co., L. 
Wolverine Tube Co 
Wood Engineering Co., 


Y 
Wounge Madiator Co... . «0... .6605% 131 














Skidmore Automatic Vacuum Pump 











Such Success Must Be Deserved 


SKIDMORE VACUUM PUMPS have been 
in successful operation in all parts of the 
country for the past nine years. The sales 
have mounted so rapidly that much larger 
quarters were required. 


We are now established in our new, larger 
and ultra-modern plant and general office 
building at St. Joseph, Michigan. 


You are cordially invited to visit us at our 


new plant and see Skidmore Pumps in the 
process of manufacture. 


SKIDMORE CORPORATION 


GENERAL OFFICES AND PLANT-—ST. JOSEPH, MICHIGAN 


REPRESENTED IN PRINCIPAL CITIES 


MADE AND SOLD IN CANADA BY DARLING BROS., LTD., MONTREAL 
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YOUR HEAVIEST MACHINES 


can be cork-isolated ata relatively small cost 









Armstrong’s Cork Machinery 
Isolation adds years of service 
to this machine at little cost. 


ORK-CUSHIONING easily 
absorbs the vibration and 
noise of moving machinery. But 
no more easily than your budget can 
absorb the cost of this important 
plant item. How much does this 
cushioning—Armstrong’s Cork 
Machinery Isolation—actually 
cost? You'll find the cost is re- 
markably low, even for your big- 
gest, heaviest machines. And for 
lighter, smaller machines, the ex- 
pense is still more moderate. 
Results, though, are important 
and permanent. Since Armstrong’s 
Cork Machinery Isolation ade- 
quately absorbs vibration and noise, 


the muffled machine is protected. 
Nearby machines are shielded. The 
building structure is saved from 
constant shaking. And the effi- 
ciency of employees is materially 
increased. 

All these improvements are per- 
manent. Since cork, under the 
heaviest compresSion, takes no 
“set,” the resiliency of Armstrong’s 
Cork Machinery Isolation is re- 
tained even after years of service. 
It does not disintegrate or deteri- 
orate. For your convenience it is 
made in three densities and seven 
thicknesses. So you can order cork- 
cushioning to meet your special 


Armstrong's Cork 
Machinery Isolation 





Marked for your convenience! 
Cirele A protects you against 
substitutes while “ H” denotes 
“heavy,” one of three densities. 


needs for practically any moving 
machinery. 

Armstrong’s Cork Machinery 
Isolation has other interesting uses 
in office, factory, apartment house, 
or hospital. We’ll be pleased to tell 
you about these. Of course, our 
engineers will be glad to consult 
with you on special problems. For 

complete information, 


Armstrong’s write to: Armstrong 
Cork & Insulation 
Co., 925 Concord St., 

Product Lancaster, Penna. 





Muffle These for Life 


Armstrong’s Cork Machinery 
Isolation can isolate, with extremely 
satisfactory results: air compressors, 
blowers, drill presses. drop hammers, 
elevator hoists, engines, fans, forging 
machines, machine tools, motors, 
motor generators, printing presses, 
pumps, punching machines, refrig- 
erating machines, vacuum cleaners, 
and similar apparatus. 
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presents 
a truly modern Vacuum Valve 


Packaged in colorful individual boxes in an attractive display container, this 
new Marsh Air and Vacuum Valve represents an unusual opportunity for prof- 
itable merchandising. With its graceful modern lines, highly polished chrome 
finish, and its remarkable efficiency and economy, it is ideally suited to 
modernizing the thousands of existing one pipe heating systems—convert- 
ing them into modern vacuum heat. 


Jas. P. MARSH & Company (Division of Commercial Instrument Corporation) 
2075 Southport Ave., Chicago, III. 


| am interested in learning more about the profits to be made from your new Air and Vacuum Valve designed to fit all standard one pipe heating systems. 
Have your jobber or representative call. 


Name.... CN OE! a eae ee ee ee ee Tae eee 
Address 
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Here’s a new boiler 
for burning modern fuels 
in new or remodeled homes 

















Because this new Weil-McLain 
Jacketed Boiler meets every 
modern heating need so exactly— 
it is quick to appeal to prospec- 
tive home owners as well as to 
those considering the modernizing 


of their present heating plants. 
4 


This new “C” series Weil-McLain Jacketed Boiler 
has an increased heating capacity. In addition, it 
offers the same advantages and conveniences 
found in the “A” series Weil-McLain Jacketed 
Boilers with which you are already familiar. 


Handsome in appearance, it’s just the ticket 


for anyone who is trying to make his basement 
something better than a dumping place for every 
article that doesn’t seem to belong somewhere 
else. A remarkable heat-absorbing ability, plus 
quick internal circulation, make it a splendid 
oil-burning boiler. The following heat-giving and 
fuel-saving features are common to all Weil- 


McLain Jacketed Boilers. 


Scientific combustion, made possible by the design of Weil- 
McLain Jacketed Boilers, fights high fuel bills by providing more 
thorough final burning of the fuel—first, because all grates within 
the fire box are shaking grates, and second, because rounded “‘live 
fire”’ corners in the fire box assure a clean, bright fire at every point. 


More , h eat-a bs« r bin gs urface, resulting from the extra 
wide crown sheet and its corrugated effect, increases the heat- 
absorbing ability of the boiler and sends more heat to the radiators. 


Balanced back-and-forth fire travel,which prevents 
short-cutting to the chimney, forces hot gases from the fire to 
travel through all the heating surfaces in the boiler, fighting 
fuel waste up the chimney. 















RADIATORS 





COMED Jobbing Distributors with local stocks in most jobbing centers 


Weil-M‘Lain 





The New “‘C”’ series 
Weil-McLain Jacketed Boiler 


Convenient operation js assured by such features as a choke 
damper controlled from the front of the boiler—automatic draft 
regulation—and a fuel-carrying capacity that makes possible a 
minimum of firing attention. 


In the complete line of Weil-McLain Boilers, you will find 
equivalent scientific principles of design that enable these boilers 
to fight fuel waste and deliver more heat. The line includes Round 
Type, Jacketed, Square, Self-Feed and Smokeless Boilers. Also 
Weil-McLain “Cameo” Radiators. 


WEIL-McLAIN COMPANY, General Offices: Chicago 
Office: 501 Fifth Ave., New York City 
Boiler Plant and Offices: Michigan City, Ind. 
Radiator Plant and Offices: Erie, Pa. 
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BOILE 


FIGHT FUEL WASTE AND DELIVER MORE HEAT 
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Only Hoffman 
No. 2 Vacuum Valves have 
All These | 


Superior Features 


3 Double air locks (vacuum check and 
vacuum diaphragm). 


® Patented air channels, preventing spitting. 


3 Perfect siphon, insuring quick and com- 
plete drainage of valve. 


4 Snap action of float diaphragm insures 
wide open or tightly closed vent port. 

& Each valve factory adjusted and sealed, 
steam and water tested and guaranteed 
for five years. 


N all, 279 separate, precise operations are 

needed to complete one Hoffman Valve. 
That’s why these valves give longer efficient 
service and require less call-backs after they 
are installed. 


Furthermore, Hoffman valves are 
easier to sell, because millions 
of property owners are pre-sold 
for you by Hoffman advertise- 
ments appearing in national 
publications. 


Right in your vicinity are hun- 
dreds of property owners who 

are eager to enjoy the comforts _ } | 
and economies of a Hoffman- 
ized heating system. 


, SIPHON 


Get your share of this profitable 
modernizing work. Let us tell 
you about the Trial Offer many 
contractors are using success- 
fully. Write us for particulars. 
Hoffman Specialty Co., Inc., 
Dept. C-69, Waterbury, Conn. 











